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FOSSIL ECHINOIDS OF ALGERIA
DESCRIPTION
OF THE SPECIES ALREADY COLLECTED IN THE COUNTRY
AND CONSIDERATONS OF THEIR STRATIGRAPHIC POSITION
BY

COTTEAU, PERON AND GAUTHIER
__________

SECOND FASCICULE
___
FIRST PART —— TITHONIC STAGE

In our previous fascicule on the Jurassic terrains, we announced we would describe separately
the echinological fauna of a series of layers that arise, in a few rare localities in Algeria, with the
Tithonic facies. It is indeed for us and for the reader convenient and advantageous to understand
separately and as a whole all the information relating to this still much discussed strata.
Whatever the real age of the Tithonic layers and the place occupied in the stratigraphic scale, it
is indisputable that their special fauna and their petrological facies completely differentiate them
from formations known in the old nomenclatures of the Anglo-Parisian basin.
Our intention is to use in the present publication the eminently French classification of d'Orbigny
and ourselves to conform as much as possible to the division into stages that he inaugurated.
However, in the current state of affairs, it would be impossible for us to place with certainty the
Tithonic layers into any one of the stages of d'Orbigny. We therefore preferred to maintain at least
temporarily this new division which, if not accepted by all geologists as a distinct stage, is at least
known to everyone. We will thus avoid, for ourselves and those who use our information, many
chances of error.
It does not enter into the body of this purely descriptive work to join the lively discussions of
which the Tithonic strata has been the subject for so long. Light is gradually coming on this topic,
and it does not seem useful, for our purpose, to recall the different phases of the question. The
history of the Tithonic layers of Algeria followed these same phases and suffered the backlash of
the dominant ideas at the different eras. Thus Coquand1, who first found in Algeria a true
1
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terebratulid that he called Terebratula dyphia and placed the layers which contained it in the
Oxfordian. Later, following the studies he had pursued in Germany, this scholar returned to this
way of seeing and tried to demonstrate2 that these layers must be Kimmeridgian and placed on the
horizon of the layers with Cidaris glandifera of Mont Salève and Echaillon.
Some years later, one of us having discovered in Algeria important deposits of the Tithonic
terrain and collected a rich fauna unknown at that time in the colony, did not believe it necessary
to share Coquand's point of view. Struck by the indisputable similarities of this fauna with that of
the lower Neocomian of Berrias, he has, in a description given in 18723, thought it appropriate to
reattach these Tithonic layers to the lowest Cretaceous, but maintaining them as a stage distinct
from the Neocomian proper.
The study we made, a few years later, of urchins collected in these layers did not justify this
opinion. It has on the contrary quite completely confirmed the predictions of Le Mesle, our
collaborator's companion in exploration in these regions, who noticed at Oued Souhella a
petrological and paleontological facies quite similar to those of upper limestones of Crussol.
The echinological fauna of the Algerian Tithonic has in fact a very pronounced Jurassic
character. It is with this special horizon, which has been called the Ammonites teuilobatus zone,
that it has the most affinity. However, it is not possible to ignore that a large number of fossils of
our Tithonic belong to Cretaceous types, or at least to persistent types in the Cretaceous like those
of layers n° 2 and n° 3 of the Porte de France to Grenoble, those of the limestones with
Cephalopods from Stramberg, those of the lithographic limestones of Aizy, the Col de Cliaudon,
etc. Our fauna of Oued Soubella, so rich in Ammonites, Brachiopods, Echinoids, and Sponges, has
been carefully studied. Subsequent to our first memoir, it was examined at the Sorbonne laboratory
and compared to original types of classical localities. We therefore think that it is possible to draw
from it many useful implications.
The Tithonic stage, as it is accepted in central Europe, includes, as we know, several horizons
that seem quite distinct. In Algeria, in the few localities where we were able to study it, and in
particular on the banks of the Oued Soubella, we could distinguish only one Tithonic horizon. The
various fossiliferous bases of these deposits, whose thickness hardly exceeds thirty meters, are
intimately interconnected by several very abundant fossils. These fossils, thus reappearing at
several successive levels, imprint on the whole a remarkable character of unity.
In addition, the petrological facies, very uniform throughout the series and very constant in the
various localities, strengthens the impression that we felt on this subject.
Nothing, in the group of layers that concerns us, has seemed able to represent neither the lower
Tithonic of Rogoznick, the Klippenkalk with Terebratula sina and Terebratula Catulloi, nor the
layers with Terebratula dyphia of the Tyrol, nor finally the limestones with Terebratula moravica
from Inwald, Wimmis or Echaillon, that many geologists consider to be the equivalent, and a
particular facies of the lower Tithonic. The only strata one can, in Algeria, bring closer to these
last limestones, are those of the Chellalah oasis and the Liamoun region, which we described in
our first fascicule. These strata, in fact, contain, as we have made known, several fossils that are
found at Échaillon, such as Terebratula moravica, Cidaris glandifera, C. carinifera, etc. But on
the other hand, we have demonstrated that these deposits, whose fauna is very rich, obviously
represent the coral and more particularly the upper Corallian or Sequanian stage, such as is known
at La Rochelle, Tonnerre, etc. It is sufficient to bring together the fauna of Chellalah and Djebel
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Seba, listed in our previous fascicule, of the one we are going to talk about, to see that there is no
link between them and that nothing brings both horizons together.
In summary, the fossiliferous group that we are studying today seems to us to be reduced to
the Upper Tithonic, that is to say, to the zone with Terebratula janitor proper. Despite the
considerable distance that separates the deposits of Algeria from those known in Moravia, the
south of France, Switzerland or Italy, their similarity to these localities is truly remarkable from
all points of view. Not only is the general facies of the fauna the same, but most species are
identical. Finally, it is the same in petrological characters and the succession of layers. It is the
perfect continuation in the south of our colony, of this particular form that the strata of the south
of France have covered since the time of the Upper Jura to the Tertiary period and that
distinguishes them so clearly the contemporary terrains of the Anglo-Parisian basin. The name of
Alpine facies has long been applied to this form of strata, but it seemed to us that of Mediterranean
facies was much more suitable. We will often have, in the course of this work, the opportunity to
prove this. When we consider the various Cretaceous or Tertiary stages, we will often point out
their similarity exclusively with the synchronic strata of the Mediterranean periphery, and the large
differences we will see with the formations of northern Europe will make it very difficult for us,
at this time, to establish a precise parallel with the various stages detailed in classic nomenclatures.
Tithonic strata exist in Algeria, to our knowledge, only in the large mountain ranges of the
high plateaus of the province of Constantine. It is especially in the Djebel Bou-Thaleb, south of
Selif and particularly on the southern slope of these mountains, that it appears in its most complete
development. The geological map of this region, which was drawn up with great care and talent
by Brossard4, can give very useful indications about the extension of these strata. It should only be
noted that this geologist, before including in the same stage and the same color the Tithonic strata
and the underlying Oxfordian stage. The band of light red color that represents its J stage is much
more extensive than would be a band representing only the outcrops of Tithonic strata. This color
even exists at several points where this last stage does not outcrop at all and where the Oxfordian
alone shows itself. A few minor corrections in detail are still useful to point out. Thus, the
Tithonian must not be stopped immediately at Oued Soubella. It extends beyond on the right bank.
In the same way it is necessary to give to this stage, on the map, a wider extension to the south of
the Arab village of Anouël. Some foldings that exist at this point in the layers of the strata make
the foundations reappear in a way to considerably enlarge the outcropping surface of the stage.
Removing these slight imperfections, we can, taking stage J from Brossard's map an outer band
approximately equal to half of this stage, having, with a very sufficient approximation, the
geographical extension of the Tithonic strata in the northern mountains of the Hodna.
In the eastern part of these mountains, we see it forming a narrow belt around the peak of
Saure-Afghan, formed itself by the almost vertical hard oolitic limestones. Then, from there, it
comes to extend in a continuous band on the southern slope Djebel Ijou-Tbaleb and Djebel BouIche, passing through El-Hammam, Iladdada, Foum-Anouël and Foum-Soubella. In this journey,
its layers, always very straightened, are supported by the marls of the Oxfordo-Callovian stage and
draw a long ridge parallel to the great peaks.
Apart from this main deposit, several outcrops exist in narrow islands in the mountains located
west and north-west of the massif of which we have just spoke. This is how we see the stage appear
at Djebel Gueddil, at Djebel Mentend and near the small salt lake of Aïn-Baïra, in the RighaDahra.
4
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In a more remote region, at the eastern end of the great basin of the Hodna and in the mountains
that separate it from the plain of Datna, the same stratum also shows itself well developed and over
a fairly large area. It can be observed at the very center of these mountains where it outcrops all
along the large depression formed by the sandy marls of the Upper Neocomian stage. It is there
that for the first time in Algeria, the presence of limestones with terebratulids was noted by
Coquand. Later, one of us and other geologists studied the same layers, but they are not there as
favorable to observation as in the Djebel Bou-Thaleb and have so far provided few interesting
results. It seems, however, that a more thorough investigation of this locality could be very
profitable. The explorations, without doubt a little too rapid, that we made there, have nevertheless
always yielded some useful results.
This is how Schlumberger and Heinz collected at this point the only known samples in Algeria
of an interesting urchin, Collyrites friburgensis, a species widespread in the Tithonic stage of
Switzerland. Leenhardt told us recently that he found in the limestones which support the
Neocomian marls with Belemnites latus, several fossils with a berriasian form and among others
an ammonite which it seems to him is hard not to recognize A. Malbosi. Other useful fossils have
been collected in this way. We ourselves encountered some in the Bleu ravine. Above all, we were
able to observe that the stratigraphic situation of the stage, its petrographic and even its fauna, are
the same as in Djebel Bou-Tlialeb. We therefore hope that the details we will give on this last
locality can be used for the surroundings of Batna. It is to be hoped that they can at least attract
the attention of the relatively numerous explorers who visit the Batna deposits that are much more
easily accessible than those south of Sétif, of which we are going speak.
The locality where we were best able to study the succession of layers and collect abundant
and well-preserved fossils is located south-west of Djebel Bou-Iche, at a place called FoumSoubella, a rather narrow gorge through which the Oued Soubella descends into the plain of the
Hodna. This is a place that is not very easy to visit at leisure. It is very far from any inhabited place
and is not on any traveled path. To reach it, it is advisable, starting from Sétif, to take shelter either
at the border of the military citadels of Mohammed Srir or of sheik Messaoud Righa-Dahra. From
there one can in one day, on horseback, visit the deposit in question. The best course to take is to
bring a tent and camp near one of the villages encountered at the entrance to the Hodna.
At Foum-Soubella, the highly vertical Tithonic limestones form a high dam that the stream has
cut perpendicularly, thus giving a very clean and very deep profile of all this series of layers. On
the embankments on both sides of the river, we see banks of hard limestone alternate with marly
layers and make a series of small, enclosed depressions between bare limestone walls. This
arrangement is particularly special for collection of fossils and allows in addition easy isolation of
the fauna specific to each layer. It is thus possible to follow with great precision the development
of this fauna and the succession of species.
This locality, however, is not the one to choose to study the Jurassic series as a complete whole
in the region. A fault, in fact, came to truncate the lower part of this series and abuts the subordinate
marls to the Tithonic against much lower layers. On the other hand, the series of Cretaceous layers
superimposed on the Tithonic can no longer be observed as a whole at Foum-Goubella. The layers
of the Miocene tertiary terrain come at this point to cover, by transgression and in very discordant
stratification, all the strata above Neocomian marls, and thus mask the Upper Neocomian, UrgoAptian, Albian and Cenomanian stages that can be observed in these mountains.
To be able to follow the normal succession of all these terrains and in particular the Jurassic
foundations, it is necessary to get closer to the central massif.

We will give later this general sequence, such as we were able to uncover on the southern slope
of Djebel Bou-Thaleb. We will first examine in more detail the Tithonic group of Foum-Soubella.
The figure below, of the left bank of the stream, will allow you to see the layout of the layers.
PROFILE OF THE LAYERS OF THE TITHONIC STAGES AT FOUM-SOURELLA

South

Level of Oued Soubella.

North

In A begins the series that we have to examine. At this point, corresponding to the route of a
small narrow valley, is a rather apparent fault that puts the marly layers B in contact with the dark
oolitic dolomites of Kef-el-Krouma. Because of this fault, only a small portion can be
distinguished here of the reddish marl-sandstone layers that support the Tithonic stage and in
which, towards the Jebel Afghan, were collected Ammonites tortisulcatus and some other species
of the Ammonites transversarius zone.
To the south of this fault, rises in a steep slope that forms the northern slope of the ridge called
by the Arabs the Ktef, a fairly strong B series of gray clayey marls with subordinate thin banks of
gray ridged limestone. These marls, by their position, appear to be able to represent the area with
Ammonites polyplocus, but they provided no fossil sufficient to allow an accurate opinion on this
subject. We were only able to collect ammonites there that were very depressed, unornamented
and in too poor condition to be determinable. One can hope, however, because of this fact, other
researchers will be happier and able to solve this important question.
This marly mass B is terminated by a few large banks C of blackish limestone, very hard,
splintered, sub-lithographic. These banks, rising to a great height and dominating almost always
the neighboring layers, form a long ridge or jagged wall. It is this ridge which extends in the
direction of the Djebel Bou-Tlialeb, known in the country as the Ktef.
At these limestone beds seems to begin the group of layers to which we can attribute the name
of Tithonian stage. We have not been able to collect fossils there, but all their characters absolutely
attach them to the following banks where the Tithonic fauna begins to show.
The limestone banks D, quite similar to the previous ones, are separated from it by a thin marl
layer. They are also dark in color, with an extremely fine paste and a sub-lithographic nature. The
direction of the strata, inclined by more than 50" to the south, is in perfect harmony with that of
the underlying layers. We could not observe in this part, no more than in banks C, any trace of
erosion or sedimentary interruption. We found no sign of breccias, neither conglomerate, nor
puddingstones. It therefore seems no gaps exist here in the series of layers.
Fossils are abundant in banks D and in the subordinate marl. The fauna begins, to our
knowledge with large urchins, similar to those encountered at Crussol and which Desor called

Pachyclypeus scmiglobus. They also have some resemblance to the Collyrites Voltzi and C.
Verneuili, Cot., of Switzerland, but it has not been possible to identify them with any of these
species and we assigned them the name of Infraclypeus thalebensis. This urchin is quite abundant
in D layers and seems to be confined there exclusively. Another well-known urchin, Metaporhinus
conexus, is found with lnfraclypeus thalebensis and also is abundant in the D beds. But its main
deposit is in the superimposed layers.
The more marly parts E that surmount the lithographic limestone are extremely rich in
Ammonites ptychoïcus, A. calypso, and other species, mainly non-ribbed species. Metaporhinus
convexus is very abundant there and the specimens are generally well preserved, although small.
With these species we encounter some Terebratula janitor, Holectypus afer, Collyrites carinata,
etc.
The next layer F is the main deposit of Terebratuda janitor. This fossil is abundant there in
well-preserved whole individuals. and especially in fragments. There are also ammonites,
collyrites and many more Metaporhinus convexus. In the marly part G, isolated like the marly
preceding zones between limestone walls, we notice especially ammonites with bifurcated ribs.
Ammonite microcanthus, Oppel, A. privasensis, Pictet, etc.; then Terebratula janitor, Terebratula
Euthymei, Rhabdocidaris janitoris, Aptychus, alveolar cones of large belemnites, many sponges,
a few crinoids, etc., and finally again Metaporhinus convexus.
After this very fossiliferous zone comes a rather thick mass of limestone II, very marly, ash
gray, easily disintegrating when exposed and cracked in all directions.
These limestones, obviously likely to provide a good cement, seem very similar to those found
in the same stratigraphic position in Grenoble and other Tithonic localities that provide the
hydraulic cement so known from the Porte de France.
In these marly limestones, we were only able to collect some impressions of many-ribbed and
bifurcated ammonites in poor condition from the A. callisto group.
We therefore cannot find help from paleontology to find the age of this ensemble. It is only
due to their location above the layers at T. janitor and below marls with flat belemnites, that these
limestones seem to us more particularly represent the Berrias horizon. It is likely that further
research will uncover fossils making this connection
The marly limestones with cement clearly end the stratigraphic series with which we have just
dealt. The layers that are superimposed on them immediately take on a completely different
character. These are intermixed sandy clays very thick sandstone banks. The arrival of new
sediments, unknown in the layers of the previous system, inaugurate a new order of things. These
sandy clays contain, as we will see later, ferruginous ammonites and flat belemnites that allow
them to be brought clearly closer to the Neocomian marls from the south of France.
As we have said, the locality of Foum-Soubella seemed to us the best for the study of the
Tithonic layers. There nevertheless exists, along the mountain, many other interesting localities in
this respect. All the gorges with streams descending from the heights are good to explore.
At Foum Anouël in particular, we can see a development of a perhaps more considerable stage.
The rocks there are hard and the fossils less well-preserved and rarer. Those that we were able to
collect are Ammonites ptychoïcus and Calypso and Melaporhinus convexus.
At Djebel Afghan, the layers seem more fossiliferous. Le Mesle has collected, on the road
leading from the forester’s house to the village of Haddada, very numerous fossils already
encountered at Oued-Soubella and some interesting echinoids, such as Cidaris laeviuscula and
Magnosia Mestei.

In total, the fauna that we possess of the Tithonic layers from Algeria consists of 25 species,
of which some could not be identified to any known species. Those that we have been able to
determine or describe in this fascicule are the following:
Belemnites, sp. (alveolar cones).
Ammonites ptychoïcus, Quenstedt.
A. Calypso, of Orb,
A. leiosoma, Oppel.
A. Liebigi, Oppel.
A. privasensis, Pictet.
A. microcanthus, Oppel.
A. dimatus, Oppel.
Spondylus, sp.
Terebratula janitor, Pictet.
T. Euthymei, Pict.
T. cf hiippopus, of Orb.
T. datensis, Favre.
Aplychus Malbosi? Pict.
Metaporhinus convexus, Cot.
Collyrites carinata, Des Moulins.
Infraclypeus thalebensis, Gauthier.
Holectypus afer, Gauthier.
Cidaris laeviuscula, Agas.
Rhabdocidaris janitoris, Gauth.
Magnosia Meslei, Gauth.
Millericrinus Boissieri? Pict.
Gonioscyphia dichotomans? Dum.
Porostoma multiforis? Dum.
It is still useful, to give an idea as complete as possible of the stratigraphic situation of the
Tithonic stage, to reproduce a section of the ensemble of strata of the region showing the position
of this stage in relation to other regions recognized in the country. Regarding lower stages, our
information is not very complete. When, in the company of Le Mesle, we discovered the deposits
of which we speak, seeing below the Tithonic group, in well-matched stratification, a thick series
of layers, we had hope of finding precise indications about the real place occupied by this group
in the stratigraphic scale. Unfortunately, these lower layers have only very imperfectly met our
expectations. The rare traces of fossils that we were able to collect there did not much enlighten
us about their age. However, Le Mesle has found, in marls much lower than our deposit, a
ferruginous ammonite having perfectly the characters of A. tortisulcatus.
On the other hand, Brossard, in these same marls and in the intercalated limestone banks,
reported the presence of Belemnites hastatus, Ammonites biplex, A. tortisulcatus.
Coquand collected, at Foum Islamem, near Batna, in layers of redness evidently parallel to
those of the same nature that we see near Anouël, the following species that characterize well the
Oxfordian stage: Belemnites hastatus, B. sauvanausus, Biplex ammonites, A. tortisulcatus, A.
Hommairei, A. Eucharis, A. viator, A. tatricus.
Up to the present, therefore, we only know, below the Tithonic stage, an Oxfordian fauna. In
this report, we would therefore be in Algeria in the same stratigraphic conditions as in Grenoble

and in the Basses-Alpes. It should however be noted that, in Algeria, between the reddish marls
with Oxfordian fauna and the first limestones with Tithonic fauna, there is a great thickness of
marls with intercalated limestones, in which we have not found identifiable fossils. It is quite
possible that this layer represents a new stratigraphic level of the upper Jura. Until probative
convincing species have been encountered there, we will therefore remain in doubt about the
relative position of the Tithonic in relation to the Corallian, Kimmeridgian stages, etc.

A. — Albian and Upper Aptian stages, touching as a result of a fault against the oolithic
limestones of Djebel Bou-Iche.
B. —Very vertical limestones, with mixed stratification, of the Bathonian (?).
C. — Red marls and limestone in plates with Oxfordian fossils, A. tortisulcatus, etc.
E. — Gray marls and marly limestones without identifiable fossils.
F. — Lithographic limestones, marls, etc., of the Tithonic stage.
G. — Limestones for cement.
H. — Sandy marls with flat belemnites and ferruginous ammonites, lower Neocomian stage.
I. — Sandstone limestone and sandstone with many fossils from limestone with spatangoids.
J. — Dolomites.
K. — Urgo-Aptian stage with Heteraster oblongus, etc.
L. — Cenomanian stage.
M. — Miocene stage in heterogeneous stratification.
As can be seen from the section above, the foundations superimposed on the Tithonic give us
very clear indications of the succession of horizons.
Immediately above the fossiliferous beds with Terebratula janitor, we see a series of beds of
limestone beds with cement with ammonites with bifurcated ribs that seem to be able to represent
the horizon of Berrias.
These banks then change to yellowish and reddish marls interspersed with sandstone banks
with abundant Belemnites latus and other Lower Neocomian species of the Alps. Then on this
horizon follow layers with numerous fossils that we will study in the following chapter and that
clearly represent the Neocomian with Echinospatangus cordiformis of Hauterive, Auxerre, etc.

Finally, still in regular stratification, we see appear above the Urgo-Aptian stage and the
following stages of the Cretaceous period.

DESCRIPTION OF THE SPECIES.
METAPORHINUS CONVEXUS, Cotteau (Catullo), 1870.
Pl I, fig. I-M.
METAPORHINUS CONVEXUS, Pcron, Bull. Soc. géolog., v. XXIX, p. 187, 1872.
METAPORHINUS CONVEXUS, Cotteau, Peron and Gauthier, Annales des Sc. géol.
— Echinides foss. de l’Algérie, p. 17, 1875.
—
—
Coquand, Bull, de l'Acad. d'Hippone, p. 2–23, 1880.

Metaporhinus convexus has already been described many times. It is one of the fossils that best
characterizes the layers that some geologists have designated as Tithonic. Cotteau5 and Loriol6
have studied it minutely. If we have tried to describe it again, it is because of the large number of
specimens that we had at our disposal (more than three hundred) that allows us to add some new
observations to what we have said before.
We will follow the animal in the phases of its development. For more discrimination, we will
distinguish three ages. We shall consider as belonging to young age those individuals that do not
exceed 24 millimeters in length; middle age will include specimens that vary between 25 and 30
millimeters; beyond this size the animal has reached its full development.
As one of us7 correctly pointed out, the steep and gibbous form, which is of the important
characteristics of this species, is not always constant, even in large individuals. We therefore
believe it useful to indicate the proportions of a fairly large number of specimens.
Young age. — Different proportions
Length

No.

1
2
3
4
5
6
7

12 millim.
14
15
19
20
23
24

Width
11 millim.
13
14
17
20
22.5
22

Height

8 millim.
11
10
10
14
15
14

The individuals of this series generally have an elongated appearance, narrowed posteriorly,
but always cut squarely. The height is relatively moderate. The dorsal surface is flat and slightly
inclined on each side. The periproct is wide at the base and sharp at the upper part. Cotteau and de
Loriol already reported this character of the young age. At first glance, they differ greatly from
adults. We asked ourselves at first if were not in the presence of some news species of Collyrites.
But many other characters connected the individuals of those whose form is more typical. The
5
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apical system is the same. Four genital plates and three very small ocular plates intercalated in the
corners of the first8. A single character is sufficient to exclude our specimens from the genus. The
posterior ambulacrals are located immediately above the periproct, and completely identical to the
anterior ambulacrals in form and disposition of the pores, to the ambulacrals of adults. The position
of the peristome, the anterior groove, have equally a perfect resemblance and this part rises steeply
to the summit. In the presence of so many identical characters, it was impossible for us to see in
these individuals, despite the difference in form, anything other than the young age of
Metaporhinus convexus.
Some of our young specimens, those, among others, that we have designated, in the proportions
indicated above by the numbers 5 and 6, are much closer to the adult form and serve perfectly to
establish the transition between the two extreme types. There is no reason to be surprised at these
differences. They exist in young individuals of almost all species and in most branches of zoology.
The traits that distinguish young from adults disappear faster in some individuals than in others.
Number 7 is the largest of our elongated specimens. This form does not persist beyond this
size.
Average age —— Different proportions.

No.

1
2
3
4
5
6

Length

Width

Height

25 millim.
25
25
25
27
29

25 millim.
25
25
25
27
29

15 millim.
26
18
20.5
22
22

As seen by these numbers, as the form increases, the width is never less than the length.
Nevertheless, the specimens of this size still do not have the complete physiognomy of adults.
Some are less elevated. This depressed state gives them a very different appearance. It is not
possible, nevertheless, to separate specifically those of a taller and more abrupt size. There are no
other distinctive characters than this difference in height. It would be easy with our number of
specimens to connect by an insensitive progression to the most opposite types. Nothing is more
variable in echinoids than height. Besides our depressed specimens, at least half of the individuals
of the same diameter reaches proportionally the greatest height. The characters are not completely
identical to those of adults. The apical summit is always forward; but very rarely is it the highest
point of the sea urchin: it is generally the center that is the highest point. This feature changes the
physiognomy of the whole. In most specimens, the anterior part has a slighter curve, less abrupt
than in the figures of Paléontologie française and Echinologie helvétique. The posterior part
always remains truncated squarely, with a kind of more or less pronounced protrusion above the
periproct and a slight furrow below.

8

The apical system has very well the aspect given by the engraver (Pl. I, fig. 1), and the ambulacrals appear to be
directed toward the posterior gonopores, while, in reality, they end at the small angular ocular plates that are nearly
microscopic and difficult to see, placed in the corner of the gonopores and that the engraver has not made complete.

Adult age. —— Different proportions.

No.

1
2

Length

Width

Height

33 milli.
35

34 millim.
36

24 millim.
26

It is to individuals of this size that refer especially the descriptions given by different authors.
We must say immediately that these large specimens are nearly an exception in Algeria, because
of the three hundred, we have only three or four whose diameter exceeds 30 millimeters. But all
are wider than long, and they generally conform to the given descriptions. The anterior
ambulacrum, whose pores scarcely differ from those of the other ambulacra, is in a medium groove
that gets deeper toward the periphery. The periproct is more rounded than in the young. But in
some of our specimens, the upper curve, as in the individuals of medium age, is still slight. The
others, on the contrary, have the abruptly raised form anteriorly that fits all the descriptions,
although it is not the most constant character as numerous specimens have shown.
All the specimens collected in Algeria, whatever their age, have at the posterior part two
protuberances determined by the subanal groove. The authors of Echinodiscus helvetique9 used
this character to distinguish Met. convexus from Met. berriasensis, which is found with Terebr
diphyoides at Berrias. We must note, in support of their theory, that all our specimens from BouThaleh, collected with Terebr. janitor, have this double protuberance, like those we found in
Europe in the same layers.
Observations. — The genus Metaporhinus differs from the genus Dysaster only by the anterior
ambulacrum, whose pores are not like those of the other ambulacrals. This difference, rather
pronounced in the other species of the genus, is hardly obvious in Met. convexus. The boundaries
of both genres are thus very narrow, because we can hardly add as a difference the generally greater
height of Metaporhinus. We have seen that this height is not always constant. Nevertheless, we
believe it is good to keep both genera, because the character that distinguishes them, insensitive as
it is, is of great importance. It is indeed a character exceptional in Jurassic urchins, and a path
towards the ambulacra of the spatangoids, so abundant in the Cretaceous strata.
LOCALITY. — Foum-Soubella, Foum-Anouel (Djebel bou-Thaleb), Teniet-Afghan (Djebel
Afghan), south of Sétif. Area with Terebratula janitor. — Very abundant.
Collections Peron, Gauthier, Le Mesle, Cotteau, Coquand, de Loriol.
EXPLANATION OF FIGURES. — Pl. 1, fig. 1, Metaporhinus convexus, seen in profile, from the
collection of Peron; fig. 2, the same, seen from above; fig. 3, another young specimen, from the
collection of Gauthier; fig. 4, the same, ventral surface; fig. 5, other specimen, seen in profile, from
the collection of Peron; fig. 6. dorsal surface; fig, 7, ventral surface; fig. 8, posterior side; fig. 9
depressed specimen seen in profile, from the collection of Gauthier; Fig. 10, large individual, from
the collection of Peron; fig. 11, apical system, enlarged.
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Part Jurassic, p. 585.

COLLYRITES CARINATA (Leske), Dcs Moulins, 1837.
Pl. I. fig. 12-–18.

COLLYRITES MALBOSI, Peron, Bull. de la Soc. géol, 1875, v. XXIX, p. 187.
—
CARINATA, Cotteau, Peron and Gauthier, loc. cit. — Echin. foss. de l'Algérie, p. 21, pl. 8, fig. 12–18,
1875.
—
—
Coquand, Bull. Acad. Hippone, p. 217, 1880.

We have examined eight specimens of this species. Seven conform perfectly with the figures
given in Paléontologie française10. Test cordiform, acuminate posteriorly, rounded and slightly
curved in front. Dorsal surface more or less keeled, generally low, and forming a curve with a long
ray. Ambulacral summit disjointed, the main eccentric part forward; the other thrown back, but
quite high, a little closer to the periproct than to the anterior summit.
Ambulacral pores almost invisible. The furrow of the unpaired ambulacrum is not noticeable
near the summit. It emerges as it gets closer to the edge that it indents slightly.
Peristome two-sevenths of the total length, round.
Periproct round, sometimes sub-transverse, infra-marginal, located at the end of the posterior
rostrum in a way to be visible only from below.
The eighth specimen has a proportionally greater height. The dorsal surface has a clearly
defined and almost horizontal keel. Hence the sides are more sloping in the form of a roof.
This last variety is close to Coll. Malbosi of Loriol, collected at Berrias. We must add that we
have long hesitated to attach this specimen specifically to the seven others. The anterior ambulacral
groove is more accentuated and is yet another character that brings it close to C. Malbosi. We
know this last species only by the figure given by de Loriol11. We tried to obtain the types to
compare our specimen with those of Berrias. But the only two authentic specimens of C. Malbosi
are buried in the museum of Privas, and it was impossible for us to obtain them, even for a few
hours.
Similarities and differences. — The four species of Collyrites are closely related: C. carinata,
Des Moulins, which are usually found in layers of the upper Jura, whose position has been the
subject of much discussion12; Coll. Malbosi, of Loriol, special so far ro Berrias; C. ovulum, of
Orbigny, quite abundant in the Middle Neocomian layers; and in C. Jaccardi, Desor, that we
encounter in the Valangian and Neocomian. This last species is easily distinguished by the location
of its periproct, barely visible from below; C. ovulum is more rounded, more widened as a whole,
more convex dorsally; C. Malbosi has a form more keeled at the top that forms a more horizontal
line. We have carefully compared all these species. It is indeed C. carinata that our specimens
refer to, except however that which is close to C. Malbosi but which we dare not refer to this
species. First, because it is known to us only by a figure. Then because we believe we recognize
in our specimens, variations that link these different forms together.
The horizon of C. carinata has not yet been clearly determined in Europe. Paléontologie
française indicates for locality in France only Lemenc, Upper Oxfordian. Echinologie helvétique13
places it in the layers from Baden with Àmm. tenuilobatus. We have several specimens from
10
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Crussol (Ardèche), in layers higher than the Oxfordian, which, together with the fossils from the
A. tenuilobatus zone, containin also Cid. laeviuscula, Agassiz, Cid. alpina, Cotteau, and
Holectypus orificiatus, Schlotteim.
LOCALITY. — Foum-Soubella, Foum-Anouel (Djebel bou-Thaleb), departement of
Constantine. — Zone with Terebrat. janitor. – Quite common.
Collections Peron, Gauthier, Cotteau.
EXPLANATION OF THE FIGURES. — Pl. I, fig. 12, Collyrites carinata of large size, seen in profile,
from the collection of Peron; fig. 13, the same, dorsal surface; fig. 14, another specimen, near C.
Malbosi, seen in profile from the collection of Peron; fig. 15, dorsal surface; fig. 16, another
specimen, seen in profile, from the collection of Gauthier; fig. 17, the same, ventral surface; fig.
18, another specimen, seen in profile, from the collection of Peron.

Genus INFRACLYPEUS, Gauthier, 1875.
Urchins of large size, hemispherical in shape, more or less depressed. The peristome is oval,
oblique from right to left, without floscelle or notches, located in the center of the ventral surface.
The periproct is ventral, but it reaches the edge, which it slightly indents in some specimens. On
the dorsal surface and to the periproct, a slight furrow on the suture of the unpaired interambulacral
region seems filled with small plates, elongated and distinct. and following the periproct, a slight
furrow is on the median suture of the unpaired interambulacral area that goes up to the summit. It
seems filled with small plates, elongated and distinct. The ambulacra are apetaloid, narrow,
shallow and similar in structure of the pores to those of the Collyritidae. The pores do not appear
to increase in number near the peristome. The five ambulacrals join on the upper part, ending at
an elongated apical system, but single, rather like that of Pachyclypeus and Hyboclypeus, formed
from genital plates and ocular plates directly aligned and in contact at the inner edge.
Similarities and differences. — The genus Infraclypeus is close to the Pachyclypeus. It differs
from it by the location of the periproct and by the slight furrow that goes from it to the summit. It
is separated from Collyrites by its single apical system, as well as by the dorsal anal sulcus at the
periproct. It must take place in the nomenclature following Pachyclypeus.

INFRACLYPEUS THALEBENSIS, Gauthier, 1875.
Pl. II, fig. 1–4; and PI. III, fig. 1–2.
PACHYCLYPEUS, sp. nov. ? Peron, Bull, de la Soc. géol., 1872, v. XXIX, p. 188.
INFRACLYPEUS THALEBENSIS, Gauthier, Annal, des Sciences géol.; Echinides foss. de l’Algérie, p. 24; fig. 19–22, 30
and 31, 1875.
—
—
Coquand, Bull. de l'Acad. d'Hippone, p. 225, 1880.
Diameter, 75 millim.
Another specimen
Diameter, 6l millim.

Height, 40 millim.
Height, 33 millim.

Hemispherical or discoidal shape, subcircular at the base, slightly narrowed behind. The
ambulacral summit is subcentral, slightly backwards. it is at the same time the highest part. The
ventral surface is almost flat, more or less depressed around the peristome, a little swollen around

the periproct. This is oval, wide, surrounded by protuberances that continue to the peristome. The
ambulacra are formed of small, oblique, moderately tight pores, and visible everywhere. On the
ventral surface they are in a slight depression. Paired anterior ambulacra are wide apart, almost
perpendicular leaving the peristome, to the unpaired ambulacrum. They form a slight curve at the
top. The unpaired ambulacrum is straight, shallow, not located in a furrow. The posterior
ambulacra are less separated but are rather far from the periproct. The tubercles are small, sparse
and scattered in no apparent order. Granulation is fine and homogeneous. The other characters are
those of the genus.
Similarities and differences. — Infraclypeus thalebensis is, up to now, the only species of the
genus. We were able to study thirteen specimens, all imperfectly preserved. They differ from
Pachyclypeus semiglobus, Desor, by the characters we have used in the diagnosis of the genus, by
a larger size, although more depressed. They have some resemblance on the ventral surface with
Collyrites Voltzi (Agassiz), and Coll. Verneuili (Cotteau), which are exceptional types in the genus
Collyrites. But in these two species, the posterior ambulacra, more or less close to the periproct,
obviously end in a second strong ambulacral center far from the one toward which the other three
ambulacra converge, while in Infraclypeus thalebensis the periproct is completely on the ventral
surface, and therefore is not surrounded by the posterior ambulacra that run in a straight line to a
single summit.
LOCALITE. — Foum-Soubella (Djebel Bou-Thaleb). — Zone with Terebrat janitor. — Quite
common.
Collections Peron, Gauthier, Cotteau.
EXPLANATION OF THE FIGURES. — Pl. II, fig. 1, Infraclypeus thalebensis seen in profile, from
the collection of Peron; fig. 2, the same, dorsal surface; fig. 3, the same. Ventral surface; fig. 4,
young specimen showing the apical system, from the collection of Peron. — Pl. III, fig. 1,
Infraclypeus thalebensis, natural size, from the collection of Peron; fig. 2, ambulacrum of the
ventral surface, enlarged.
HOLECTYPUS AFER, Gauthicr, 1875.
Pl. II, fig. 5–14.
HOLECTYPUS, sp. ind., Peron, Bull. Soc. géol., 1872, v. XXIX, p. 189.
HOLECTYPUS AFER, Gauthier, Echin. foss. de l’Algérie, loc. cit, p. 25, fig. 23–29, 1875.
—
— Coquand, Bull. de l’Acad. d'Hippone, p. 220, 1880.
Diameter of our largest specimen: 32 millim.
The height varies from 0.54 to 0.64 of the diameter.

Species of medium-sized, circular, almost hemispherical, sometimes depressed on the dorsal
surface. Periphery swollen, ventral side thickened, with a rather noticeable depression around the
peristome. Apical system narrow. The madreporite plate is rather protruding, but the genital plates
are small. The posterior genital plate is missing, and is replaced by a supplementary imperforated
plate, which, according to an observation of Cotteau, nothing up to now has contradicted, is a
character of Jurassic species. Poriferous zone flush with the test, narrow, formed of small pores
arranged obliquely, very visible everywhere. Ambulacrals rather narrow. We count at the ambitus
six vertical rows of small but regular tubercles.

Interambulacral areas wide. We count no less than fourteen rows of tubercles in large
specimens, but all these rows are far from reaching the summit. Miliary granules very fine and
irregular.
Peristome small, rather strongly notched, decagonal, slightly oval perpendicular to the
periproct
Periproct fairly wide, oval, barely narrowed in the part near the peristome, from which it is
separated by a relatively wide band. It does not completely extend to the external edge.
Similarities and differences. — This species is very near Hol. orificiatus., Schlottheim, at least
as it is described in Echinologie Helvétiquei14. It is even very difficult at first glance to distinguish
the two species. Here are the differences we have found to be constant on all six specimens. The
periproct is a little smaller in our species. It is not as near the peristome and rounded in this part
instead of being sharp. This last character has only a moderate value, the periproct ending in
Holectypus in a triangular, often deciduous plate, the presence or absence of which gives a rounded
or sharp end. The peristome is smaller than in Holectypus orificiatus. The ratios of its diameter to
the total diameter of the urchin varies between 0.19 and 0.23, while in H. orificiatus, this diameter
is from 0.25 to 0.28 of the total diameter. The notches of Hol. afer appear more marked, and the
form of the peristome is slightly ovate, which is not indicated for the other species by the
description of de Loriol. Interambulacral tubercles are denser, more regular on our specimen than
in the magnified figure of Echinologie Helvétique15.
LOCALITY. — Foum-Soubella (Bou-Tlialeb). Area with Tereb. janitor.
Collections Peron, Gauthier, Cotteau.
EXPLANATION OF THE FIGURES. — Pl. II, fig. 5, Holectypus afer, seen in profile, from the
collection of Gauthier; fig. 6, the same, ventral surface; fig. 7, apical system enlarged; fig. 8,
another specimen, seen in profile, from the collection of Peron; fig. 9, the same, dorsal surface;
fig. 10, ventral surface; fig. 11, peristome and periproct, enlarged.
CIDARIS LEVIUSCULA. A, Agassiz, 1840.
PI. III, fig. 3–6.
CIDARIS LEVIUSCULA. Cotteau, Peron and Gauthier, Annales des Sc. géolog. Echin. foss. de l'Algérie, p. 27, fig. 32–
35, 1875.
—
—
Cotteau, Paléont. franç., terr. jurass., volume X, (1re partie), p. 124, pl. 174, 1876.
—
—
Coquand, Bull de l’Acad. d'Hippone, p. 301, 1880.

We refer to Cid. lœviuscula, Agassiz, one single specimen, collected by Le Mesle. We will not
return to the general characters of this species, described with much care by de Loriol in
Echinologie helvétique, and since then by one of us in Paléontologie française.. Our specimen
differs a little from the type by its narrower miliary zone, but it is close in all the other characters,
in its very slightly sinuous ambulacral areas, having only two outer rows of protruding granules;
by its relatively rather wide interambulacral areas relatively with four or five tubercles of moderate
size, crenellated and perforated, and decreasing in volume rapidly to the ventral surface; by its
scrobicules surrounded by a complete circle of small yet distinct granules; and finally by its miliary
zone with very few granules, almost smooth in the middle.
14
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Jurassic part, p. 218, pl. 46, fig. 1–2.
Pl. 46, fig. 14.

Similarities and differences. — Cid. lœviuscula is close to Cid. elegans. It is distinguished by
its ambulacral areas with two rows of granules closer together, and not having that smooth space
that characterizes Cid. elegans. Among the Cretaceous Cidaris, our species could be compared to
the Cid. pustulosa, A. Gras; but this last species seems higher. Its tubercles are less developed and
surrounded by more apparent granules.
Cid. lœviuscula has been collected from a large number of locations in France and Switzerland.
It is abundant in Crussol (Ardêche), Birmensdorf, canton of Soleure (Switzerland).
LOCALITY. — Djebel Afghan, southern slope of the Forester's House. Area with Tereb. janitor.
One specimen.
Collection Gauthier.
EXPLANATION OF FIGURES. — Pl. III, fig. 3, Cid. lœviuscula, in profile; fig. 4, upper surface;
fig. 5, ventral surface; fig. 6, magnified coronal plate.

RHABDOCIDARIS JANITORIS, Gauthier, 1875.
Pl. III, fig. 7–8.
RHABDOCIDARIS JANITORIS, Gauthier, loc. cit., Echinides foss. de l'Algérie, p. 28, fig. 36 and 37, 1875.
—
—
Cotteau, Paléont. franç., terr. jurass., volume X (1re partie), p. 287, 1878.
—
—
Coquand, Bull. de l’Acad. d'Hippone, p. 315, 1880.

We describe under this name a rather large fragment of spine that Peron collected among the
fossils of Bou-Thaleb. This spine is thick, large, almost cylindrical, but flattened so that the section
is a regular oval. The diameter is the same throughout the length. The shaft narrows abruptly to
form the collar, which is thick, but very short, and smooth in appearance. The bouton is unknown
to us. The shaft is covered with raised lines of sub-granules, very dense and close together,
perfectly parallel in the longitudinal direction. These lines begin at the collar by a few blunt and
elongated protuberances, connected, very worn, and which can only be distinguished with a
magnifying glass. There are no spines nor isolated tubercles. Between the lines are shallow furrows
that appear smooth.
Similarities and differences. — de Loriol has described, among the fossils from the Lémenc
gap16, a cylindrical fragment of a spine that he relates to Rh. caprimontana, Desor. This fragment
rather similar to the one we are describing; but we have not been able to find on the shaft of our
spines the striations that fill the intervals of the longitudinal lines. Perhaps we should also refer
our spine to specimens of Rh. caprimontana that have the sub-cylindrical form.
We could with just as much reason refer it to Rh. copeoïdes, whose spines are similar to those
of Rh. caprimontana. But we have attributed to these two species so many different spines that
half the rods of Rhabdocidaris could belong to them. The spine we describe is separated from both
species by the uniformity of the spine, by the greater thickness of the collar, by the absence of
bristles, whose presence is the only almost constant character in what we have agreed to call the
spines of Rh. caprimontana.
Among the Cretaceous Rhabdocidaris, Rh. Jauberti, Cotteau, has a form somewhat similar to
Rh. janitoris. But the ornamentation of the stalk is completely different.
LOCALITY. — Foum-Soubella (Bou-Thaleb). Very rare. Area with Tereb. janitor.
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Pictet. Mélanges paléont., p. 278, pl. 42, fig. 6.

Collection Peron.
EXPLANATION OF FIGURES. — Pl. III, fig. 7, spine of Rhabd. janitoris, from the collection of
Peron; fig. 8, part enlarged.

MAGNOSIA MESLEI, Gauthier, 1875.
Pl. III, fig. 9–14.
MAGNOSIA MESLEI, Gauthier, loc cit., Echin. foss. d’Algeria, p. 29, fig. 38–43, 1875.
—
— Coquand, Bull. de l’Acad. de Hippone, p. 311, 1880.
Diameter, 15 mill. Height, 7 mill. Diameter of the peristome, 4 mill.

Circular shape, quite depressed; ambitus rounded, slightly enlarged below. Apical system
circular, fairly prominent. The plates are granular, wide, but short, and give the whole the
appearance of a narrow ring. The madreporite plate appears spongy.
Narrow poriferous zones Pores arranged in simple pairs and do not appear to increase in
number near the peristome. Ambulacral areas extremely narrow. The granules are so close together
that they seem intercalated, and do not form a single row, perfectly straight from the mouth to the
vertex, except the second, which deviates a little.
Wide interambulacral areas, covered with oblique rows and packed with homogeneous,
numerous and regular granules. These granules increase clearly in volume at the lower part. The
interambulacral area is divided vertically into two equal parts by a furrow which goes from the
mouth to the summit. The oblique rows of granules, ending at this furrow, form a well accentuated
chevron. They number from nine to ten on each side, for the plates that have the most.
Peristome small. The condition of the only specimen we have does not allow us to see if
there are notches.
Remarks. — We place this species in the genus Magnosia, while acknowledging that they are
linked in more than one way to the genus Cottaldia. The narrowness of the peristome, whose
diameter is hardly more than a quarter of the total diameter, the rounded shape of the periphery,
seem to attach it to the latter genus. We believed, however, necessary to refer it to the genus
Magnosia, because all together it is more depressed than the Cottaldia ordinarily are; because of
the oblique arrangement of the granules, while they are horizontal in the other genus, and also
because of the extreme narrowness of the ambulacral areas. Magnosia Meslei is an intermediate
type between the two genera, moreover so close.
Similarities and Differences. — Magnosia Meslei is very near M. decorata, Desor, which
already forms an exceptional type in the genus. The arrangement of the granules is nearly the same,
and the peristome is very small in the two species. But it is even less wide in ours. The ambulacral
areas are narrower, the periphery is more rounded, and the pores do not increase near the peristome,
while they greatly increase in Magnosia decorata.
This interesting species was collected by Le Mesle, to whom it is a pleasure to it.
LOCALITY. — Djebel Afghan, southern slope, south of the Bou-Thaleb forest house. — Zone
with Terebratula janitor.
Collection Gauthier

EXPLANATION OF FIGURES. — Pl. III, fig. 9, Magnosia Meslei, seen in profile, from the
collection of Gauthier; fig. 10, dorsal surface; fig. 11, ventral surface; fig. 12, ambulacral area
enlarged; fig. 13, interambulacral area enlarged; fig. 14, apical system enlarged.

_____
SECOND PART ––— NEOCOMIAN STAGE.
The terrains that, in Algeria, represent the Neocomian stage strictly speaking, without
occupying large spaces in the country, are however quite widespread. They are found in the region
of Tell, in the second range of mountains, and in the heights of the southern plateaus to the extreme
borders of the Sahara.
They have different facies in these various regions so that it is not always easy, or even
possible, to grasp the relationships between the various deposits.
As a general rule, the Neocomian strata of the Tell seem be pelagic mud facies17. Their faunas,
composed almost only of cephalopods, are rich in belemnites and ammonites. Those of the high
plateaus and the Sahara, on the contrary, have the character of littoral or shallow water deposits,
sometimes with a coral facies, as at Djebel Bou-Thaleb, sometimes with an ostrean facies, as in
the south of the provinces of Constantine and Algiers, where the bivalves dominate, in particular
oysters, mussels and avicules.
Thus, although widespread, the Neocomian strata have been very little studied in Algeria. Its
echinological fauna in particular is completely unknown, and hardly one or two species, which are
also very doubtful, have been reported.
This stage actually was reported for the first time in our colony by Coquand. In 1854, the
learned professor, in his description of the province of Constantine18, indicated in detail several
important deposits in the northern part of this province. A few years later, Ville19, engineer in
charge of mines, reported the presence of these strata to the east of Tlemcen, in the province of
Oran, and gave a short list of fossils of this region, eminently characteristic in fact of the
Neocomian stage.
In 1862, in his second study on the province of Constantine, Coquand20 again pointed out the
Neocomian marls with flat belemnites in the vicinity of Batna. But he did not mention the Jura
Neocomian deposit which surmounts these same marnes. It was only several years later, in 1866,
that Brossard21, in his interesting memoir on the south of the Sétif subdivision, reported the
existence in the mountains of Djebel Bou-Thaleb of layers representing this horizon.
In a catalog of fossils from the province of Algiers that he published in 1870, and which is
hardly more than the reproduction of lists already published by Coquand, Nicaise22 gave some
17
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stratographic notes that again indicates the presence of the Neocomian stage around Teniet-elÎIaad, near the cemetery of this city and on the right bank of the Rherga wadi.
There would be reason to believe, in fact, according to the list he gives of the fossils from this
locality, that the true Neocomian stage is actually found. But the indication in these same layers
of some species, like Heterastcr ohlongus and others, do not always lie that much higher, makes
us think there may be some confusion of layers. It is moreover obvious that Nicaise understands
in the Neocomian stage proper all the Aptian bases with Rhodanian facies.
Finally, we have to mention some general information on the Neocomian group that Pomel23
gives in his Mémoires sur le Sahara et sur le massif de Milianah.
The localities that have been particularly studied by Coquand are: Djebel Ta'ïa, between
Philippeville, Constantine and Ghelma; Djebel Sidi-Raïs and the locality called Aïn-Zarin.
At Djebel Taïa, according to the learned geologist24, at the foot of the large banks of Jurassic
limestone that form the mountain, abuts, in disagreement with the stratification on the southern
slope, marls and clays that contain: Belemnites pistilliformis, B. latus, B. dilatatus; Ammonites
Juilleti, A. semisulcatus, A. Thetys, A. diphyllus, A. strangulatus, etc., etc. These layers, whose
fauna clearly indicates the synchronism with the Lower Neocomian of the Alps and the Ardèche,
are covered to the west by other Aptian ammonite marls. They extend to the south to the banks of
the Zenati wadi.
The second deposit described by Coquand is much more southern. It is located at Djebel SidiRaïs, an isolated mountain, at the foot of which passes the road from Constantine to Tebessa. There
the Neocomian layers are almost at the same level in the same conditions as at Djebel Taïa. But
they are still more interesting again because of the deposits of oxidized antimony that they contain.
Between these two extreme deposits, there are several others with the same characteristics, in
particular in the mountain ravine Oued Cheniour and south of Djebel Oum-Setas, a day's walk
south-east of Constantine. Coquand gives this last deposit, which he explored with the Aïn-Zaïrin
camp, an interesting description25, because the succession there would be complete from the lower
Neocomian down to the white chalk. We tried ourselves to find this locality; but, misled by
mistaken indications, we took a wrong turn, and we were lost in these ravines all day without
meeting the Neocomian layers.
As in the deposits indicated above, these layers include gray clays mixed with subordinate
banks of limestones occupying the bottom of a valley, all very rich in ferruginous belemnites and
ammonites from the marls with flat belemnites of the Alps and the south of France.
No layer lower than these is visible in these parts. But on the contrary, the upper series is
complete and largely represented. Coquand found there the different terms of his nomenclature.
Coquand26 indicates only two urchins in the Neocomian beds of which we just spoke. These
are Echinospatangus cordiformis and Holastcr l’Hardyi (H. intermedius). It would have been
interesting for us to find and be able to use for our work these two species so characteristic.
Because Coquand did not see them or report them, I believe we cannot include them in our catalog
on the statements of other explorers.
After mentioning Coquand’s results, and to take into account, in this small historical overview,
of all the information we have on the subject, it is necessary to point out that Hardouin, who
published in 1868 a geological map of the subdivision of Constantine, does not accept as
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Neocomian any deposits that we have just mentioned. According to this geologist, there would be
nothing Neocomian in the subdivision27, except a few layers with Chama ammonia in the Fedjouj
chain at Foum-el-Hamia. He placed the deposits of Aïn-Zaïrin, Taïa, etc., in the Cenomanian, even
in Tertiary strata. We are content with only mentioning these corrections without wanting to share
responsibility. We are far, in regard to several other questions addressed by Hardouin in the short
explanation he gave in his map, from sharing his point of view and accepting his conclusions.
As for the presence of the true Neocomian, at least in certain parts of the Tell, it is, in our
opinion, indisputable,
We have indeed, coming from the tribe of Eulmas, in the north-east of Sétif, between Sétif and
Constantine, some fossils in iron pyrite admirably preserved, that, like the Ammonites Grasianus
and Ammonites Astierianus, clearly indicate the existence of this terrain in this part of the province.
Apart from these strata in the north of the province of Constantine, Coquand, as we said above,
later reported another marl deposit with belemnites, which he observed in Djebel Chellatah, west
of Batna. This deposit, which has very great similarities with those we are going to consider, must
be reported as a whole. We recognized it ourselves, and, although the rapidity with which we had
to examine it did not allow collecting fossils there, we can at least confirm its stratigraphic situation
and its petrological characters are quite the same.
The Neocomian terrain forms in this mountain a deep depression, parallel to the chain and
enclosed between the Jurassic limestones on the one hand, and Upper Neocomian limestones on
the other. These are overlain themselves by the layers of the Urgo-Aptian, which form the entire
western slope of the mountain and descend to Oued El-Ma, where we have collected caprotines
and nerines. The layer begins above lithographic limestones where Coquand collected the
Terebratula dyphia, by fairly strong sandstones, which alternate with blue and gray marls that end
up dominating, and contain Belemnitcs latus, bipartitus, etc., and some ammonites. Above these
fossiliferous marls come some layers of fossil-free sandstone, then great masses of a yellowish
dolomite and brecciated limestone that block the mountain and form large vertical walls that are
difficult to reach.
This situation and these characteristics of the Neocomian terrain are found, as we just said,
very nearly exactly in the group of mountains that extends to the north of the Hodna in the
subdivision of Sétif, and in which we previously studied the Tithonic strata. It is there that Brossard
reported it. That is where we were able to study it at leisure, and we can therefore consider the
subject in some detail.
NEOCOMIAN TERRAIN OF DJEBEL DOU-THALEB.
In treating, in the preceding chapter, the Tithonic terrain, we have already presented sufficient
information on the mountains of the northern Hodna. Almost all geographical indications that we
have given for the Tithonic can serve for the Neoconian terrain because everywhere indeed where
the first is seen, it is regularly overlain by Neocomian layers. It is therefore, as we have seen, on
the southern slopes of Djehel Bou-Iche and Bou-Thaleb, and around the peak of Saure-Afghan,
that we can meet it. In addition, however, we find the Neocomian terrain isolated on the E. slope
of this last mountain where the Tithonic limestones do not outcrop, and also to the west of BouIche where it forms a long, very narrow band parallel to the river, and separated from the massif
of Boul-Ichc by a deep fault.
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To have a complete succession and a very clear section of the Neocomian layers, they must be
studied south of the small Arab village of Anouel, near the depression called Teniet-Courass, where
the path from Anouel leads to the valley of Oued Soubella.
In this part, the marls with belemnites and the fossiliferous layers that surmount them form a
long strip that we have only been able to explore at a few points, and which subsequently will give
without doubt many other materials. The layers are especially bare, and clearly visible on both
banks of the Foum-Anouel, where the stream, narrowed in its bed by the blocks formed by the
upper limestones, has strongly cut into the rocks and dug a deep ravine. The northern slope of
Serra-Mta.-Grouze, both sides of this ravine, is very rich in fossils.
On this point, as we have said, the belemnite marls are superimposed on the Tithonic terrain,
but the contact is not direct. We know in fact that in this region the Tithonic terrain is, as in
Grenoble, terminated or surmounted by a fairly thick series of ash gray marly limestones, with
cement, in which we only collected imprints of indeterminable ammonites. These limestones,
whose precise age we therefore only have presumptions, are very probably the equivalents of the
limestones with cement of Grenoble and Charabéry that are found in exactly in the same position.
In this very probable case, the limestones in question would represent the horizon of Berrias and
should be understood in the Neocomian stage. However, in the absence of more precise
information, we only start this layer at the marls with belemnites.
Moreover, it seems to us that, even accepting as demonstrated the synchroy of these lower
layers with the Berrias limestone, it still would be better to attach them to the Tithonic layer, with
which they are linked so intimately that the point of transition between the two groups is impossible
to indicate.
Our Tithonic terrain has, as we have seen, affinities with the horizon of Berrias, and we found
several species of this locality at Oued Soubella. As a result, the dividing line between the two
layers is certainly better placed at the beginning of Neocomian marls and sandstones, whose
appearance indicates at least a new order of things, an important change in sedimentation
conditions, and thus explains the considerable modification which takes place in the
paleontological facies.
The Neocomian marls of Teniet-Courass are very strong. With the sandstone beds intercalated
there, they reach one hundred meters. It is only beyond that appear the fossiliferous sandstone
limestones that represent the Neocomian with Jura facies.
We give here (fig. 2) the section that we were able to make of this interesting locality. The care
we have taken makes us hope that no important particularly was unnoticed.

Fig. 2. Profile of the Neocomian stage to the south of Anouel.
A. Limestone ash with Terebratula janitor.
B. Marly limestones with cement.
C. Gray and yellow marls with Belemnite latus.
D. White and yellow sandstone s. f.
E. Multicolored marls with beds of sandstone and some Belemnites.
F. Layer of corals.
G. Yellowish grayish limestones with Ostrea Couloni, 0. rectangularis, Pterocera pelagi, Echinospatangus
snbcavatus, etc., etc.
H. Layer of spines of Pseudocidaris clunifera,
I. Dolomites, limestone and sandstones.
J. Multicolored marls, sandstone and blackish limestone forming the upper part of the Neocomian, s. f.

In A and B, we first indicate the layers with Terebratula janitor and the limestone with cement
bases of the system. Then in C, marls start, first a little calcareous and gray, then yellowish and
very fissile, whose transition with underlying limestones is fairly orderly and has no trace of
interruption, nor even of abrupt change. They contain abundantly in places Belemnitcs latus,
biparlitus and subfusiformis, and rare and distorted fragments of small ferruginous ammonites.
A large layer of sandstone D covers these first marls and is itself covered by other strong layers
of gray and greenish clayey marl, with subordinate platelet sandstones and some Belemnites in
poor condition and then above by reddish, wine-colored and purplish marls, with very worn
sandstone.
These multicolored clays did not give us any fossils. It is only at their upper part that we have
found them.
The fauna begins with a bed exclusively composed of corals, with a great wealth of beautiful
specimens. This bed, which is very thin, is however visible in several places. It provided us with
at least forty species of a beautiful preservation, among which we have been able to recognize
several of them identical with those of the Neocomian deposits at Fontenoy, Leugny and SaintSauvenr in the Yonne. These are mainly:
Eugira neocomiensis, Fromentel.
Cyatophora ncocomiensis, id.
Astrocoenia regularis, id.
Phyllocoenia neocomiemis, id.
Dimorphocoenia crassepta, id.
Etc.

At the same height as the corals, but not in location, we collected quite a number of fossils; but
this side is covered with debris from the upper layers, we are not sure that these fossils were at
their own level. Above the layer of corals, we observe gray marls without fossils (?); then a small
series G of limestones a little sandy and granular, yellowish, very fossiliferous.
Ostrea rectangulans and 0. Couloni form clusters there. A strongly pleated terebratula,
identical to a variety of Terebratula sella, which is found at La Clape, is also very abundant there.
A pteroceran, which we referred, as well as Coquand and Rrossard, to Pterocera pelagi, of
Orb., while noting however that this mold is about as close to P. Desori of the Valenginian stage
of Sainte-Croix, dominates at a few places. We were able to collect many individuals.
Among other fossils already known, we have encountered the following: Janira alava,
Crassatella Roibnaldina. Terebratula proelonga (T. acuta, Quenstedt), etc. Then a large number
of new or uncertain fossils, nerines, naticids (several species), ammonites (fragments close to A.
Astierianus), Opis, Cardium, isocardiums, crassatelles, pholadomyes, ligonias, picalules, etc.
The urchins that come from this zone are the following:
Holectypus macropygus, Desor.
Pyrina incisa? Agass.
Cidaris muricata, Roemer.
Acrosalenia patella (Ag.), Desor.
Pseudocidaris clunifera, de Lor. (Ag.).
Orthopsis Repellini, Cot.
Then some other new species that we shall describe later under the following names:
Echinospatangus subcavatus,
Echinoconus soubellensis,
Pseudodiadema anouelense,
Codiopsis Meslei,
Pygurus,
Rhabdocidaris.
These fossiliferous limestones are followed by a few rather strong sandstone beds that
sometimes form the culminating ridge Serra-Mta-Grouze. Then, immediately above, a whitish
marl-limestone base, literally larded with spines of Pseudocidaris clunifera. This fossil, which we
have found alone in this layer, exists there in considerable quantity and can be collected in very
good condition. It seems to be at the same time the last of this series. In the great mass of grainy
dolomites and reddish sandstones that succeed this base and form the framework and the
protruding part of the mountain, we have not collected any more species.
This part of the Neocomian layers with which we have concerned ourselves seems to form
only the lower part of the stage.
Above them, in fact, still following one another, to the south of the Serra-Mta.-Grouze, always
plunging towards the Hodna, a strong series of whitish or yellow sandstones, with fine grains, in
very uneven beds, alternating with schistose clays, often greenish. Then, higher, of similar clays
and variable limestones, sometimes grainy and oolitic, nearly all dark in color and often with
magnesium.

It is only above this series, which at this place reaches at least 150 meters in thickness, finally
come the layers with orbitolines, with Heteraster oblongus and caprotines, which clearly represent
the Lower or Rhodanian Aptian stage of Swiss geologists. This series of layers thus intercalated
between the Rhodanian stage and the Neocomian with spatangoids, and which, in the region of
Bou-Thaleb, still has in terms of fossils, only the remains of indeterminable oysters, is perhaps the
one that surfaces so frequently in the extreme south of the province and which we are going to
have to consider. It is from this group that Brossard made his Barremian and Urgonian stages. But
these divisions and these approximations, as we will show, are not sufficiently justified for us to
adopt them. We will be satisfied therefore to designate these layers under the name of Upper
Neocomian, to distinguish them from the previous ones, which constitute for us a Lower
Neocomian.
NEOCOMIAN TERRAIN FROM THE SOUTH OF THE PROVINCE OF CONSTANTINE.
The Lower Neocomian layers that have concerned us, that is to say the marls with belemnites
and the limestones with spatangoids that overlie them, have been, to our knowledge, observed only
in the Algerian Tell proper, and particularly in the mountain range which, from Batna to Oued
Ksab, extends to the north of the basin of Chotts and forms one of the axes of uprising of the
region. The Neocomian terrain in southern Algeria shows very different character and it becomes
difficult to put it exactly in the same horizon. Brossard considers it to represent the Urgonian stage
and, on the other hand, he classifies in the Barremian of Coquand the great banks of dark dolomite
which everywhere form the lowest part of the Neocomian system and play such a great role in the
orography of the high plateaus.
We do not share this point of view and we will make the reasons known.
In all the mountains of the northern Hodna, of which we have spoken, but mainly in the tribes
of the Ayades and of Rhigha-Dahra, the Upper Neocomian is widely represented.
In the Djebel Mahdid already, where the Jurassic layers do not show more, it is this that fills
the central part of the mountain. Everywhere else its layers, very resistant, give rise to large
secondary ridges, parallel to the central axis and separated from it by a deep depression which
corresponds to the lower marls. This is how it is in northern Afghan, toward the Forest House, then
over all the southern slope of Bou-Thaleb and also in Djebel Chellatah, west of Batna.
The connection between these last localities and the deposits of the far south is fairly well
established by a series of outcrops and small islands which mark out this direction and make it
possible to follow and to recognize the formation. The main outcrops that serve as links are Djebel
Guendil and, further west, Jebel Mahdid. Then, in the Hodna, the surroundings of the caravanserai
of Aïn-Kermam, and, advancing towards the south, the oasis of Bou-Saada, Aïn-Melah and Djebel
Zerga, base of Bou-Khaïl. Those outcrops are themselves intimately connected to those around
Laghouat, including Djebel Zaccar, Merguet and especially the Lazereg can be considered the best
and most important types.
To the north of the Hodna, as we have said, the layers of the Upper Neocomian, very poor in
fossils, only offered us only a few pieces of oysters. It is not the same in the southern region, where
we were able to notice in some places several important fossiliferous levels. But, unfortunately
most fossils, new or of an uncertain determination are inconclusive regarding the age of the layers.
Under these conditions, whatever our convictions about this classification, such as the evidence
that we can give, are not absolutely conclusive. It is important to note some reservations and to
protect the readers against the causes of errors that could result from too affirmative assertion.

Some explorers, in particular Le Mesle, think that the layers of Lazereg, Zaccar and the
surroundings of the military citadel of Aflou may well represent entire Neocomian stage. This is
an important opinion to mention and should be taken into serious consideration.
About half of the urchins we must describe come from southern Neocomian strata. It is thus
necessary to clarify their situation, to go into sufficient detail on their various deposits. These
details, moreover, will be all the better at their place, as most of them are completely unknown,
and as science does not have on this group more layers than the information given by Rossard and
some indications that Paul Mares28 presented to the Academy of Sciences.
The currently known reported outcrops we know of the Neocomian strata are numerous, but
isolated in the form of islets. The strong series of layers rarely shows itself there completely.
Sometimes it is a portion of the layers that outcrops by piercing the thick crust of Saharan
terrain spread over these high plateaus; sometimes it is another. All these deposits are therefore
not exactly parallel. There are even those whose Neocomian age is not well proven and even seem
very doubtful to us. We will indicate, in mentioning them, the reasons for our reservations.
Among the localities where we ourselves were able to study the Neocomian strata of the high
plateaus, that of Bou-Saada, where we stayed for a long time and on several occasions and is fully
known to us. We will therefore, although this deposit provided us with no determinable urchins,
enter into some detail on the succession of foundations that can be observed there.
First of all, it should be noted that in the brief statement that we are going to give, we cannot
understand all the layers actually observed. Our notes, taken for a detailed work on the
surroundings of Bou-Saada, contain a long and monotonous succession of alternating layers, the
complete enumeration of which is not of interest to the special point of view we have chosen. We
will content ourselves with indicating the most remarkable levels and layers, judging that the
important character of this series of layers is the great diversity of the petrological character, which
varies constantly from layer to layer, presenting in a thickness of 100 meters a continual succession
of rocks: marl, sandstone, clayey, limestone and dolomitic, with very different shapes and colors.
To have a complete idea of this succession, it is necessary to section the series at many
outcroppings. The layers at Bou-Saada are almost vertical and contiguous to the side of the
mountain, are often masked by fallen rocks. It is only after many explorations in the various small
ravines that cut through the massif, and by connecting the partial series thus noted that we can
arrive at a reconstruction of the entire series.
The lowest layers that are visible at Bou-Saada are those of the mountain known as Djebel
Kerdada. It is a strong mass of dolomites whose layers, entering towards the axis of the mountain,
bend almost vertically on either side of the bulge. These dolomites, generally dark in color, take
in the parts exposed to the air a blackish rust color, which gives to all this mountain devoid of
vegetation a somber and desolate aspect. The various dolomitic beds vary a little from the lower
part to those of the surface. The rock, sometimes gray, fine-grained, with splintered breaks, is
sometimes crystalline, then reddish or pink and sub-saccharoid. Most of the time finally it is
blackish.
Some banks are real breaks. Others, veined with crystallized carbonaceous lime, would give
quite a nice marble. The lower parts of this mass appeared to me to be completely devoid of fossils.
In the upper breaks, thanks to very persevering research, we were able to collect some. These are
four or five species of nerines that unfortunately it was impossible to determine specifically. One
of them, quite abundant, recalls the type of Nerinea sexcostata. It seems to be found again in other
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higher banks.
Because of the absence of characteristic fossils, we are a little undecided on the classification
of these dolomitic banks of Kerdada. Brossard considered them as representing the dolomites that,
at Djebel Bou-Thaleb, make up the upper part of the Neocomian and he classified them in his
Barremian stage. We believe today, with Tissot, that it is rather appropriate to attribute them to the
upper Jura. They would then be the equivalent of the upper dolomites of the Sequanian of Chellalah
and other localities in southern Algeria.
The layers with Neocomian fossils being in agreement with the dolomites in question, could
consequently represent the whole stage, including perhaps the marls with flat belemnites. But it
should be noted that the existence of gaps and of reworked elements can lead to the hypothesis of
a sedimentary interruption, of a gap during the deposition of marls with belemnites.
The layers immediately superimposed on the large upper Dolomitic banks with Nerines are
visible, especially in the southern part of the western slope of Kerdada.
They begin with alternations of dolomitic banks with calcareo-marly, granular, whitish bases,
in which rough fragments of a darker hue are embedded and reworked.
Above comes a small series of marly and marly-sandy layers, some of which are dolomitic in
places, are blunted into small blunt fragments of a limestone blacker than the surrounding rock. In
this series is found abundantly a terebratulid that is found still higher, and that seems identical to
Terebratula proelonga, of Orb. (T. acuta, Quenstedt), of the Neocomian strata of the Paris basin
and the Rhodanian strata from Isère and the Pyrenees. We still find there, with many debris, a
leafy, irregular oyster, which has been collected from several deposits in the high plateaus, and
which Coquand made Ostrea Maresi.
Another important level, a little above the previous one, is broken by a fairly hard limestone 4
to 5 meters thick, made up of small fragments similar to oolites. The base is a real shell debris,
mixed with debris of oysters and terebratulids. At its upper part, I observed teeth of fish, astartes
and numerous remains of urchins that, according to the form of the pores, must have belonged to
Pygurus and doubtless also to Echinospatangus.
This layer, which is very recognizable due to its sub-oolihic structure, forms an excellent point
of reference. We observed it in several localities, notably in Djebel Seba, where it provided us with
some urchins.
Above this level, we invesstigated a series of more than 25 meters of white and reddish
sandstone and iridescent marl without fossils. The last layers only, which become magnesian,
contain, as well as the lower dolomites, long nerines in the mixture and many small sponges. These
layers are succeeded by sandy limestones, marls and shell fragments with many oyster debris,
including a very large one, some traces of belemnites, molds of Tigonies and Avicules, and
Terebratula proelonga. It is from this level that most likely comes from the Ostrea mauritanica
described by Coquand, and another which he doubtfully reported at 0. Leymeriei.
After new sandstones and dolomites, the layers become sandstone limestones, then bluish-gray
marly limestones, coarse-textured, rich in fossils. We have been able to put together there a fairly
large series of species and well-preserved specimens. These are first, molds of gastropods, mainly
naticids and large nerines. Among the first is a neighbor of Natica proelonga, d’Orb.; another of
N. loevigata; a third unnamed one, but which we have already encountered in the Neocomian strata
of Anouel, and finally a fourth species which seems to me absolutely identical to the Natica
Pidanceti, Pictet, of the Valengian stage of Montepile and red limestone of Sainte-Croix. The
shape of this shell is so remarkable and so characteristic, that I would not hesitate in its
determination, if I were only convinced of the assimilations thus made on simple molds always

include chance of error, especially when it comes to such distant deposits and without wellestablished relationships.
In the nerines, we recognized only a few species special to Algeria, notably Nerinea Pauli,
Coquand, that we met elsewhere in contact with the the Urgo-Aptian caprotines.
Brossard29 also mentions Nerinea gigantea, from Hombres-Firmas, which must come from this
horizon, but which we could not recognize, and Coquand, Nerinea Villiersi.
Among the bivalve shells, I shall cite as the most abundant and the most characteristic: 1° a
lamellar avicule, long-hinged, which is found in several banks, and which one can collect with its
test in good condition; 2o a trigonian with subundulatory streaks, identical to Trigonia longa,
Agassiz; 3° another big and beautiful trigonian, abundant, which was reported by Coquand and
Brossard as Trigonia Hondaana, Lea, from the Aptian strata in Spain. This species, in fact, is very
similar in size and ornamentation. But we have been able to convince ourselves by an in-depth
comparison of our many samples with excellent types of Trigonia Hondaana that we owe to the
liberality of Coquand, that the species of Algeria has with this one of the constant and quite
important differences, especially on the anal side, which is much narrower and more pointed.
With these main fossils we find some others that seem new to us: a Venus with pronounced
growth lines, a Circe, some modiolus, etc.
Above these fossiliferous beds, which are nearly the only ones providing well-determinable
fossils, we have nothing more to point out other than some rather remarkable layers that seem to
be found in a very constant way in all these regions to beyond Laghouat.
These are first, a little above the trigonian limestones, a few banks of limestone in plates,
sandstone, yellowish, literally molded of small gastropods, and especially small turritellids.
Le Mesle sent us, from Djebel Amour, some similar plates that differ only in hardness of the
rock and by better preservation of the fossils.
At a short distance from this level, we still notice banks of blackish marly limestone, sometimes
showing coatings of white pyrites and indications of lignite. These layers at Bou-Saada form a
depression into which flows the small river that gives life to the oasis. This ligniferous level, which
has given rise to fruitless searches, also seems very constant in the south of the three provinces.
There are in the far south in the Djebel Zerga, then west of Laghouat towards Aïn-Madhi and as
far as Jebel Amour. It is still a point of reference, an important index that, together with the others,
forms a group of characters making it easy to recognize the terrain that concerns us.
The bluish limestones at Bou-Saada are covered by a strong series of marls of wine and
greenish, gypsiferous, alternating with hard sandstones and multicolored psammites, to which
disintegration contributes, with that of the Albian sandstones that we see above, to form quicksands
that extend on all the plain, north of the oasis30. These sandstones are themselves overlain near the
town by the very fossiliferous foundations of the Rhodamian stage, which we will have to deal
with in another fascicule.
It would be difficult, in the middle of this series, to indicate the point where the Neocomian
ends and the Aptian begins.
We believe, as well as Brossard and Le Mesle, that it is appropriate to begin the latter with the
multicolored marls and sandstones.
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We shall summarize now in the figure below, which shows the arrangement of the layers, the
succession that we just discussed.

Fig. 3. — Section of Djebel Kerdada at Dolat Loudi, taken a little to the south of the oasis.
A. Dolomites in thick beds.
B. Gray dolomites with nerines.
C. Layers with Terebratula proelonga, Ostrea Maresi, etc.
D. Suboolithic beds with Pygurus.
E. Series of multicolored sandstone and marl.
F. Bluish limestones with naticides, trigonians, avicules, nerineans, etc.
G. Sandstone limestone in plates, with small gastropods.
H. Blue lignitiferous limestone.
I. Alternation of sandstone in large beds, psammites and iridescent gypsiferous marls.
K. Limestones and marls with orbitolines and Heteraster oblongus of the Rhonandian stage.
L. Detrital Saharan terrain, sand and gypsum clays.

The locality of Bou-Saada can, as we have said, serves as a type for the development of the
layers of the Neocomian strata of the south. Is it still more developed and richer in fossils in other
localities such as Djebel Zerga or Lazereg? But we have less information on these deposits, and
moreover the main features of the series appear to be essentially the same. We will therefore not
give more than a few details that seem necessary to us on those of these deposits from which come
the urchins that we have to describe.
We collected three of our species, Pygurus impar, Pygurus eurypneustes, and Echinobrissus
sebaensis in the Neocomian layers of the southern slope of Djebel Seba-Liamoun in the OuledAïssa. In this locality, of which we have elsewhere given the figure31, the Neocomian strata form
a long hill that extends from Aïn-Melah towards the peak of Seba, where it rests unconformably
on the very straightened layers of the Sequanian stage. This provision does not allow any
conclusion from the vicinity of the Jurassic layers to deduce the precise place that the
superimposed layers occupy in the Neocomian series. The transgression is evident there and a deep
fault that puts on all the other points of the Neocomian in contact by its base with the Cenomanian,
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without doubt truncated the lower layers32.
The series of Neocomian layers of Djebel Seba is not easy to identify completely, except the
lower part. Almost all the layers are partly masked by the Saharan terrain or by thick clumps of
Alfa. There are only the more resistant protruding banks. We were able to discern only: 1° in
contact with Jurassic layers, bluish slightly marly gray limestone, with indeterminate bivalve
mussels (Cardium, Venus, etc.), and some gastropods, among which a pterocerus which we refer,
like that of Anouël, to Pterocera pelagi. These layers do not appear to be the lowest of the series,
because a few kilometers further east we observed at the base of the Neocomian hill dolomites
with nerines, similar to those of Kerdada.
Above is a fairly strong set of very hard, iron gray limestones, with ostrean shell debris, where
we see an indeterminate pleated oyster, then alternating marls and sandstone, and a little higher a
remarkable sub-oolithic bed, visible only in places and filled with fossils.
Echinobrissus sebaensis is very abundant there. I have encountered there in addition to the two
Pygurus, some other species, Ostrea Maresi (?), an avicule and an elongated Mytilus, which must
be the one referred to Cuvieri, Math.
This layer is the last where we collected fossils. A long succession of marls, degrees, etc.,
extends further in the plain towards the small stream, Oued Liamoun, which will form the base of
the Aptian plateau of Aïn-Rich.
Another very interesting deposit is located a little to the south of Ain-Rich, forming at about
forty kilometers the dip of the Neocomian layers of Seba and Aïn-Melah. This is Djebel Zerga,
base of Bou-Khaïl and last mountainous barrier that separates the high plateaus from the immense
Saharan plains of Oued-Djeddi. Some narrow defiles, like the Krenguet Ouzina, the Krenguet el
Asfor, give this mountain excellent sections. Brossard has carefully examined that of el Asfor and
collected some fossils there, notably an Echinospatangus quite widespread in other deposits of the
province of Algeria and which we have made Echinospatangus africanus.
On this point, the series of beds is as complete as at Bou-Saada. You can see from the lower
dolomites up to the Upper Cenomanian stage, and the complete parallelism between the two
localities does not appear doubtful.
The dolomites and the blackish limestones of the base form a first barrier of mountains, the
Djebel Tefegnan, the Djebel Zerga, etc. The Upper Neocomian sandstones form a second, and
finally beyond a depression formed by the Aptian marls, rises a third ridge, the Bou-Khaïl, formed
by the marl, gvpsum and calcareous bases of the Cenomanian stage.
In the Neocomian series of el Asfor, the colored sandstones and marls that we reported at BouSaada seem less abundant. But we nevertheless notice there the best characterized layers of this
locality, i.e. the magnesian limestones from the base, the shell fragments of Ostrea Maresi, the
bluish layers with pyritic coatings, and especially those textured sub-oolihic banks that Brossard
mentions as filled with small rounded debris that could be taken at first sight for orbitolinids.
In the journey we have just made of the Neocomian strata from the south of the province of
Constantine, we followed only the direction from north to south to establish the connection with
those around Laghouat and Djebel Amour in the province of Oran. But in the circle of Bou-Saada
itself, there are many other outcroppings we cannot pass in complete silence. Without going into
details that would be superfluous here, we will only mention the important deposit near the fortified
citadel of the caïd del'Oued-Chair. Then, going up towards the Hodna, those around the
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In regard to this region, the geological map of Brossard must be revised. This geologist, prevented from staying
there, could not recognize either the Jurassic or the Cenomanic, and the dislocation of this mountain escaped him.

caravanserai of Meif, and especially finally that of the caravanserai of Aïn-Kerniam, on the road
from Aumale to Bou-Saada, which Brossard has described in his previously mentioned work.

NEOCOMIAN TERRAIN IN THE SOUTH OF THE PROVINCES OF ALGIERS AND ORAN.
The connection of the terrains of the circle of Bou-Saada with those south of the province of
Algiers is established, as we have said, in a very obvious way. The Djebel Zaccar, in fact, which
is found in this province, northeast of Laghouat, is very close to Bou-Khaïl, whose layers come to
form the base. It is obvious that the Neocomian layers that form its center are the continuation,
below the Bou-Khaïl, of those we saw in Qemera and el Asfor. Several species in common indicate
this parallelism.
Djebel Zaccar, Djebel Zerga and the Seba are the dips of each other, and form the edges of the
great bowl that fill the Aptian and Cenomanian layers of Aïn-Rich, of Medjebara, Melileah and
Bou-Khaïl.
Djebel Zaccar itself is, on the other hand, intimately connected to Djebel Merguet, at Tamit
and at Lazereg. This fact is easy to see, because in these vast flat plains, with the movements wide
and simple, it is possible to follow the directions and the broad outlines drawn by the terrains.
The first deposits of the province of Algiers that have supplied material are Djebel Zaccar
and Djebel Merguet, to around the caravanseries of Aïn-el-Ibel and Sidi-Makhelouf on the way
from Boghar to Laghouat.
These regions have long been studied by Mares33, who reported some fossils, notably Cidaris
Maresi, Cot., and an Echinospatangus united first with Echinospatangus granosus, but that
Coquand, in unpublished notes, considered as new and designated under the name of
Echinospatangus africanus, the name under which we shall describe it later.
The layers still contain quite abundant oysters, all special to Algeria, and of which Coquand
identified Ostrea Maresi, 0. Eos, 0. Tisiphone, etc.; then Terebratula proelonga, a pterocerus,
sponges, etc.
Zaccar and Merguet are both formed by banks raised almost to the vertical and that form high
absolutely impassable walls. Two ravines, known as the khcneg of Zaccar and the kheneg of
Merguet, alone allow entry into the interior of these massifs. Strong sandstones, several hundred
meters thick34, form the upper or outer part of the mountain, the center of which is filled with a
series of fossiliferous blackish blue limestones.
Le Mesle, who recently explored these regions, has sent us, with the fossils he collected,
interesting information and profiles showing exactly the layout of the layers in these various
mountains.
The results of the investigations of this indefatigable explorer being completely new and the
regions explored nearly unknown, we believe it useful to reproduce in this work, in view of where
they were taken, the figures provided by Mesle.
The first is a figurative section of Djebel Zaccar, taken following from the village of Zaccar
up to the height of the town of Medjebara. The mountain at this point is approximately 3 kilometers
in width. The layers, broken in the middle of the chain, form there two anticlinal series, one of
Comptes rendus de l’Académie des sciences, v. LX, 1805, n° 20, p. 1039.
Mares attributes to these sandstones 200 or 300 meters in thickness. According to Le Mesle, their thickness would
reach nearly 1,000 meters.
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which is exactly the dipping of the other. The strong sandstone banks of the upper part are placed
there exactly as at Cou-Saada, between the layers with Terebratula proelonga and Ostrea Maresi,
and the Rhodanian layers with orbitolins. These sandstones, which gradually become slightly
horizontal towards Medjebara, extend over the vast plain of Ouled-Sidi-Aïssa, and will form the
base of Djebel Bou-Khiaïl that can be seen in the distance.

Fig. 4. — Diagrammatic section of the town of Zaccar.
A. Saharian terrain. Whitish marls, puddingstones in horizontal layers.
B. Enormous masses of sandstone, most often whitish, sometimes with fairly large elements, pudding stones.
C. Blackish-blue limestone, with a surface tinted with rust, more or less rough or marly, foundation interspersed with
a few sandstone beds, shell fragments oysters of different sizes. Terebratla proelonga throughout.
Echinospatangus africans and Cidaris Maresi are found, together with Pterocera pelagi, in the upper limestones.
D. Point of rupture hidden by the marls of the Saharan terrain.

The second diagram gives us the section of the town of Merguet and the chain of Tamit,
following a line passing a few kilometers from Sidi-Makhelouf, in the N.-W. S.-E. These two
mountains are the dip of each other, and the layers raised on each side are like a vast boat bottom,
in the middle of which is the plain of Sidi-Makhelouf, whose dimensions on this diagram must
have been considerably reduced.

Fig. 5. — Diagrammatic section of the chain of Tadmit to that of Merguet, following a line
passing some kilometers to the north of Sidi-Makhelouf.
A. — Neocomian strata. — Alternating blackish gray limestones, marls and lumachelles of a
small exogyriform oyster. — Echinospatangus africanus, Gidaris Maresi, etc.
B. — Lilac or reddish sandstone with some small clayey alternations, raised on each side of the
plain.
C. — Liriolated marls of the Urgo-Aptian level.
D. — Probable fault bringing back a recurrence of the Neocomian.

This locality has furnished the same fossils as the preceding one, in particular Echinospatangus
africanus, Cidaris Maresi, etc., and in addition another new species, Echinobrissus humilis, which
comes from the southern part of the town of Merguet.
Le Mesle has also collected a rather large pterocerus that has been referred, like the others, to
Pterocera pelagi, but which seems to me, however, to differ quite noticeably by the extremely
pronounced projection of its median hull. Shells of small gastropods are also found in this deposit.
Another interesting locality because of the disposition and the development of its layers, and
by the remarkable fossils it has provided, is Djebel Lazereg, northwest of Laghouat, This mountain
forms a long chain that extends from Jebel Tamit to Oued Mzi, or the river of Laghouat, following
a N.N.E.-S. S. W. direction. The crest and central parts of this mountain seem to belong to the
lower layers of the system. This fact explains the difference between the fauna of this locality and
that of neighboring deposits. This mountain is a little flawed, and it does not seem certain to us
that the succession there is quite normal. We give two profiles for this mountain, one at a place
called Aïn-Rakoussa, and the other at Zmeila. We extend the latter on both sides so as to include
two localities that also provided interesting urchins to Le Mesle and Durand, head of the Arab
office in Laghouat These localities are el Haouadjib, to the west, and Djebel Debdebba, to the east,
between the Lazereg and the Milok.

Fig. 6. — Section of Djebel Lazereg taken at the spring of Rakoussa.
A. — Neocomian with alternations of marl and limestone with shell fragments.
B. — Sandstone intercalated in the Neocomian strata.
G. — Saharan terrain.

The fossils collected by Le Mesle and Durand at Djebel Lazereg, in the lower layers of the
Neocomian system, are as follows: 1o a test in good condition of Pseudocidaris clunifera, whose
spines we have already mentioned at Anouel, and thus is near at this point the position where we
reported it; 2o a new species of Hemicidaris which becomes Hemicidaris Meslei, Gauthier; 2° an
unknown ribbed oyster; a large rhynchonelle, close to R. concinna of the great oolith; a terebratula,
which seems identical with T. sella; Mytilus, Lima, etc.

Fig. 7. — Diagrammatic section of the terrain between Djebel M’daouer and Djebel Milok.
A. — Lower dolomites with some trace of island fossils.
B. — Blue limestone with neriians (upper Jura).
D. — Neocomian Stage. — Alternating limestones of all kinds, all shades, marls, clays, sandstones.
E. — Strong sandstone intercalated in the Neocomian and disturbing neither the appearance nor the fauna.
F. — Rhodanian sandstone with quartzite pebbles.
G. — Succession of marls, clays, gypsum, dolomites, etc. (Cenomanian stage).
H. — Upper Cretaceous dolomites (Turonian stage}.
I. — Saharan terrain.

Djebel Debdebba and the locality of el Haouadjib belong, as appears from the section that has
been sent to us, at higher layers than those of the Lazereg. Their faunas, nearly identical, differ
completely from that of this mountain, and recall very well, on the contrary, those of the towns of
Zaccar and de Merguet, which seem to represent the top of the southern Neocomian section. The
species that Le Mesle has collected at Debdebba are: Cidaris Maresi, already mentioned in these
localities: Echinobrissus Durandi, Gauthier, Bothriopygus Meslei, Bothriopygus Trapeti, new
species and special to this deposit. Then, with these urchins, Terebratula proelonga, Ostrea Eos,
Pterocera pelagi (?), small turritellid shell fragments, etc.
The surroundings of el Haouadjib also had all these fossils, and additionally a curious new
urchin restricted to this locality, Acrosalenia miranda, Gauthier.
Independently of these few important localities that we have just described, there still exists
west of Laghouat many outcroppings of Neocomian layers. We will notably mention the
surroundings of Aïn-Madhi, the Gada d'Enfous, the village of el Glika, where Durand collected
the Terebratula proelonga, and an Echinobrissus (?) similar to those of Debdebba, and near which
he reports outcroppings of lignites; then at the confluence of Oued Mzi and Oued Chergui, where
blackish lignitiferous limestone appears above the shell fragments of small gastropods; at Djebel
Merkeb, where one sees at the lower part layers of corals that do not appear in the other deposits,
and doubtless belong to the Upper Jurassic.
The Upper Neocomian layers still occur in the province of Oran, the military citadel of Aflou,
and in the middle of the Djebel Amour. Le Mesle collected around this outpost Ostrea Eos, 0.
Maresi and abundant Terebratula proelonga in all these deposits.
This geologist reports them, but with doubt, above Djebel M'daouer and the town of Seklafa,
between the Lazereg and Aflou. Then, more to the north, at Sidi-Bouzid and as far as Zemira.
Finally, according to the information given to us by Durand, the Neocomian layers appear at
Gada d'Enfous, near El-Gicka, in the north-west of Aïn-Madhi. It is on the northern slope of Djebel
Merkeb that these layers outcrop. They are superimposed on sandstones and compact limestones

containing Ceromija eccentrica, nerines and numerous corals. The latter, which undoubtedly
belong to the Upper Jura, form the upper part of the mountain. The Neocomian limestones with
Echinobrissus, shell fragments and limestones with Terebratula proelonga form a small secondary
elevation near El-Gicka.
It remains for us, after having mentioned all the Neocomian deposits that provided material for
our echinological study, to say a few words about two localities where Ville and Psicaise have
collected some urchins.
These echinoids, which belong to the collection of the Service des Mines of Algeria, were
kindly sent to us by Ville. They appear in this collection under the names of Collyrites ovulum,
Echinospatangus cordiformis, and Holectypiis macropygus, and were collected all together at
Hadjar-Roum, in the province of Oran. The second also collected at Aouïna-el-Hamiz, in the
province of Algiers.
In truth, these urchins are in such a bad state of preservation that it seemed impossible to us to
identify them. But the mere fact that these determinations would make the study of their deposits
interesting, it seems useful got us to list them here.
The Neocomian deposit that Ville observed in the province of Oran is to the east of Tlemcen,
where it forms a large band parallel to the edge of the sea and between the high plateaus to the
south and the vast plain of Sidi-bel-Abbès and Isser to the north. It consists mainly of layers of
gray limestone, compact, very hard, in which are intercalated strong beds of dolomites and
quartzites, and a few banks of shist marls35.
Ville, separate from the urchins listed above, mentions still other characteristic fossils, such as
Belemnites latus, Natica proelonga, Ostrea Couloni, O. macroptera, etc. It seems therefore quite
probable, because of all these characters, that the deposits around Tlemcen are similar to those of
Djebel Bou-Thaleb.
Echinospatangus cordiformis, or at least the urchin thus identified, was also collected, as we
have said, at Aouïna-el-Hamiz, at the eastern end of the chain of Mkraoïda. This locality, which
lies about 60 kilometers northwest of Bou-Saada, enters the circle of Neocomian strata of the south
that we traveled. It is found on the other side of the plain of the Ouled Sidi-Brahim, between the
Aptian strata and Upper Neocomian of Teniet-Nama and Aïn-Kermam, of which it seems to form
the dip. The mountain range to which belongs to this deposit extends over a long space north of
the Zahrez lakes. We were given the opportunity to explore it at several places of its development,
in particular towards Taguin, at its extreme west, at Seba-Ilous, in the center, and at Djebel
M'kraoula, at the east. We were able to recognize that, after the caravanserai of Guelt-es-Settel,
the entire eastern part belongs to the Lower Cretaceous terrain. Near Aïn-Hammam and not far
from Aouïnael-Hamiz, we recognized the Rhodanian limestones with orbitolines and caprotine
limestones, of which we were able collect a few specimens. The layers of reddish sandstone,
purplish marls and dark limestones which are found below recall completely those of the
Neocomian of Aïn-Kermam and Bou-Saada. We therefore believe that we can refer the
Echinospatangus of Aouïna-el-Hamiz to the horizon of those of Zaccar and el Asfor.
After having traveled in this way through the known Neocomian terrains of Algeria, it is
appropriate, to end this note, to summarize our observations with regard to the place to be assigned
to them in the series, and consequently with regard to the relative age of our urchins.
First of all, we recall that according to the information we have, the outcroppings of the regions
to the north of the Tell, around Constantine and north-east of Sétif, must be considered to represent
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the Provençal Neocomian of Lory with pelagic muddy facies. To our knowledge, the limestones
with unrolled cephalopods have not been recognized and the lower marls alone would exist.
The deposits of the second mountainous zone, much better known to us, do not seem to us to
offer any difficulty. The identity of their constituents with those of some classical localities of
Isère and Drôme makes their classification easy. We saw that we met at Bou-Thaleb, above cement
limestones, first marls with flat belemnites, then fossiliferous limestones representing above the
Neocomian Jurassic with littoral facies, an undoubted synchronism with the Neufchàtel
limestones, with the Hauterive marls and with the Neocomian proper of the Paris Basin.
We have given above the list of urchins that comes from these deposits, and we shall only
recall that their age can be considered as well established, and the same as that of Echinospatangus
cordiformis.
If now we consider the Neocomian terrain of the south of Algeria, the question becomes more
complicated, and the parallelization becomes difficult. Its outcroppings, numerous and widespread
over a vast space, affect a very special facies and contain fossils that belong exclusively to them.
It is not even if in the great number of these fossils that have been collected there, some uncertain
assimilations have been made, some with species known from the Valenginian stage or from the
Neocomian stage, the others with Urgonian or Aptian species.
Our predecessors have already listed in this group of layers the following species: Nerinea
gigantca, Natica loevigata, Ptcrocera pelagi, Trigonia Hondaana, Mytilus Cuvieri, and Ostrea
Leymeriei. But in this list, as we have said, there are several comparisons that seem very dubious
and risky to us. All, moreover, form a very heterogeneous union, and that cannot really be used to
characterize any horizon. Our investigations and those of Le Mesle have added some species
known to this small fauna, but we cannot in truth claim that they have clearly clarified the question.
Those we can mention, indeed, as Terebratula proelonga (T. acuta, Quenstedt), T. sella, Trigonia
longa, Pseudocidaris clunifera, and Natica Pidanccti, belong at the same time to several
subdivisions of the Lower Cretaceous series, or many are, like the preceding ones, of an uncertain
determination. All the many other species we have are completely new, or at least special to these
Neocomian terrains of the south, such as Ostrea Maresi, 0. Eos, 0. Cerberus, 0. mauritanica, 0.
Tisiphone, Cidaris Maresi and Nerinea Pauli etc They cannot therefore be of any help to us as to
the age to be assigned to the layers that contain them.
Examination of all this fauna indicates first of all this fact, its dissimilarity to that of the
Neocomian of Bou-Thaleb is, if not absolute, at least very great. It seems, for this reason, very
difficult to put these deposits exactly on the same horizon. We cannot invoke here, to justify these
differences, neither the distance, nor the change of facies. We have seen that the two regions are
linked by intermediates; and besides the distance between them is much less than between the
south of France and Bou-Thaleb, which present, however, so many similarities. As for the facies,
we can consider it to be exactly the same, because both are sublittoral deposits, and a fauna
composed in the same way and containing the same genera.
W note also that the stratigraphic position of the layers of the south is no longer at all similar
to that occupied by the Neocomian of the north. On the other hand, their petrographic characters,
far from agreeing with those of this terrain, are much more related to the layers that are
immediately above it. If, indeed, we compare to this last point of view the series of layers of BouSaada, el Asfor and Lazereg with those that, at Bou-Thaleb, succeed the belemnite marls, we find
a great similarity. The base of this group is formed by sandstone and dolomites followed by
multicolored marls, sandstones in small beds and blackish limestones like in the south.

For these various reasons we believe that the layers of the south represent more particularly
the middle Neocomian and upper part of the Paris basin, i.e. limestone with spatangoids and
possibly clays with ostreas.
Brossard has placed the layers that concern us in the Barremian and Urgonian stages. We do
not believe this classification is quite exact. The Barremian stage first, that Coquand had created,
was recognized by himself as having no purpose. As for the Urgonian stage, it is, in our opinion,
only a facies from the lower Aptian or Rhodanian stage of Renevier. It occupies, in truth, usually
the lower part of this stage, but often also it merges and even alternates with it. These facts, well
established by observers like Hébert, Lory, etc., justify in our eyes the creation of an Urgo-Aptian
level for all these layers.
However, in Algeria, the Urgo-Aptian stage is very rich and very developed well above the
layers we have discussed in this work. Its identity with that of the Rhône delta, of La Clape, de
Fondouille, etc., is established in a peremptory manner by a large number of easily identifiable
fossils, and at the same time its affinity with the Urgonian understory of d'Orbigny is confirmed
by the presence of layers filled with Requienia Lonsdalei and other species characterizing this
facies.
It is therefore, in our opinion, illogical to attribute the name Urgonian to a set of layers much
lower than that where we find Requienia Lonsdalei, and which has moreover no well-established
paleontological relation with the layers of Orgon36.

DESCRIPTION OF THE SPECIES.
COLLYRITES OVULUM, d'Orbigny, 1853.
DISASTER OVULUM, Ville, Notice minéral, sur les prov. d'Alger et d'Oran, 1858, p. 4.
COLLYRITES OVULUM, Coquand, Mém. de la Soc. d'Emul. de la Provence, v. Il, p. 282, 1862.
—
— Cotteau, Peron and Gauthier, Annales des Sc. géol. loc. cit., p. 67, 1875.
We know of only two specimens that we can refer to Collyrites ovulum. One, very badly
preserved, is part of the collection of the Service of Mines, in Algiers. This individual is quite large
and does not appear to us to differ from the true type of the species. The ventral surface alone is
clearly visible. The posterior part is narrowed, sub-acuminate. The peristome is in the anterior
quarter in a depression. The dorsal surface is flattened by accident and almost completely broken
up. The other specimen was collected by Heinz, near Constantine. It is hardly in better condition
than the first. We can however recognize the main characteristics of the species, and particularly
the inframarginal position of the periproct at the end of the posterior rostrum.
LOCALITY. — Hadjar-Roum, department of Oran. — Jebel Ouach, north of Constantine.
Neocomian stage.
Collection Gauthier; mining service in Algiers.
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The classification adopted by Brossard compelled him to separate, in order to place them in two different stages,
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COLLYRITES ARDUA, Peron and Gauthier, 1884.
Pl. VII, fig. 13–15.
Length, 13 mil. — Width, 11 mil. — Height, 9 mil.

Species of small size, very tall and acuminate at the dorsal part, so that the anterior surface
rises almost vertically towards the highest point. From there the test descends in a steep slope
towards the posterior part, which is very narrow and sub-rostrate. Slightly convex ventrally.
Disjointed apical system. The anterior part is very eccentric forward, elongated. Unfortunately,
the state of our specimens, all impregnated with rust, does not allow us to discern clearly the
details. Unpaired ambulacrum in a flared and shallow furrow, noticeably cutting into the edge.
Anterior paired ambulacra extremely small pores, placed in oblique pairs in small pits.
The second part of the system is pushed back, almost nearly equidistant from the anterior apex
and the periproct.
The ambulacrals are even less visible than in front.
The anterior ambulacral and interambulacral plates have more marked protuberances on some
specimens than others. Similar protuberances also line the anterior sulcus.
Peristome quite far from the edge, sub-rounded, placed in a slight depression of the ventral
surface.
Periproct round, inframarginal, placed at the end of the posterior rostrum.
Tubercles small, sparse, fairly separated, scattered over the entire surface.
Similarities and differences. — Collyrites ardua recalls, in more than one of its details, and
particularly in the conformation of the posterior part and the position of the periproct, Coll. ovulam.
It is distinguished from it, and from all similar species, by its much higher shape, steeper in front,
narrower overall, and by the protuberances of the anterior part.
We have before us seven specimens, all of which have exactly the same characters. All are
covered with oxidized iron, which did not allow us to distinguish all the details, owing to this thick
covering of the test.
LOCALITY. — Djebel Ouacli, north of Constantine. Neocomian stage. All specimens were
collected by Heinz.
Collections Heinz, Gauthier, Papier.
EXPLANATION OF FIGURES. — Pl. VII. fig. 13, Collyrites ardua, seen in profile; fig. 14, dorsal
side; fig. 15, magnification of the ensemble.

Metaporhinus Heinzi, Coquand, 1880.
PI. IX, fig. 1–7.
METAPORHINUS HEINZI, Coquand, Bull. de l’Acad. d'Hippone, p. 224, 1880.
Length, 17 mill. — Width, 16 mill. — Height, 12 mill.
— 21 —
— 20 —
— 15 —

Species of medium size for the genus, sub-cordiform, abruptly elevated in front, where the
highest point is, and from there gently sloping, in the form of a roof, towards the posterior part,
which is tall and vertically truncated. Periphery rounded, convex ventrally.
Disjointed apical system. The anterior part is very eccentric in front. None of our specimens
are well enough preserved for us to give a detailed description.
Unpaired ambulacrum in a rather deep furrow, almost vertical, which emerges from the top,
and abruptly divides the anterior part of the surface face in two. It is even deeper at the periphery.
The pores are poorly developed, rounded, constricted between two small granules, and in a narrow
pit.
Anterior paired ambulacra curve near the apex, shallow, rather narrow. They are composed of
pairs of pores that are close together, situated at the external corner of their plates. The pores are
in pits, oblique to each other and forming a low chevron. They look a little bigger than those of
the unpaired ambulacrum.
Posterior ambulacral areas pushed towards the periproct, above which they converge forming
a curve. The pores are extremely small and are placed equally at the external corner of the plates.
Peristome close to the anterior edge, rounded, moderately opened, and placed in a depression
of the test.
Periproct rounded, placed at the top of the upper surface. A rather marked furrow extends
below and divides the posterior edge into two protuberances.
Tubercles poorly developed, regular, uniform except on the ventral surface where they are a
little larger. They are quite separated. The interval is filled by a fine and homogeneous granulation.
Remark. —Metaporhinus Heinzi was described, but not figured, by Coquand, in 1880. The
specimen he used for the description is not in our hands; it was taller than ours, and the anterior
furrow very pronounced. Coquand said that that the pores of the unpaired ambulacrum are
elongated and arranged in tight pairs. That is without doubt an error, because it is quite the opposite
in our specimens. They come from the same locality and were also collected by Heinz.
Similarities and differences. —Metaporhinus Heinzi is very close to Metapor. convexus and
berriasensis, which is not surprising in a genus where form is one of the main characters. The
protuberances of the posterior part do not join when they reach the edge and give it the bilobed
appearance that separates Met. convexus from Met. berriasensis. The main distinctive character of
Met. Heinzi is the depth of the anterior sulcus, much more pronounced than in the two species to
which we compare it.
All specimens are coated with iron oxide.
LOCALITY. — Djebel Ouach, north of Constantine. — Neocomian stage.
Collections Heinz, Gauthier, Coquand?
EXPLANATION OF FIGURES. — Pl. IX, fig. 1, Metaporhinus Heinzi, seen in profile, from the
collection of Gauthier; fig. 2, dorsal surface; fig. 3, ventral surface; fig. 4, another younger
specimen of the Heinz collection, profile; fig. 5, dorsal surface; fig. 6, ventral surface; fig. 1,
another specimen, front part.
ECHINOSPATANGUS CORDIFORMIS, Breynius, 1732.
TOXASTER COMPLANATUS, Ville, Noticô minéral, sur les prov. d'Oran et d'Alger, p. 4, 1858.
ECHINOSPATANGUS CORDIFORMIS, Coquand, Mém. de la Soc. d'Emul. de la Provence, v. II, p. 283, 1862.
—
—
Nicaise, Catal. des anim. foss. de la prov. d'Alger, p. 43, 1870.
—
—
Cotteau, Peron et Gauthier, loc cit., p. 67, 1875.

We have had in our hands the two specimens that Ville referred to this species. One of them
comes from Aouïna-el-Hamiz. This specimen is of medium size, of poor preservation, and
reproduces only imperfectly the types known from France and Switzerland. The ambulacral sulcus
is shallow, which could also unite this individual with Echi. granosus, d'Orbigny. The apical
system, more elongated in the latter species, is not visible in the specimen we are talking about
and could not guide us. The other specimen, smaller, still less well preserved, but with a deeper
anterior furrow, comes from Hadjar-Roum. We can say no more about the specific determination.
Other than these two dubious specimens, we could find nothing to confirm the presence of
Ech. cordiformis in Algeria. Coquand reported this species (Toxasler complanatus) in Aïn Zaïrin
near Constantine, in a first memoir on the province37. He affirmed its existence again in the second
memoir that we listed in the synonymy. But its rich collection does not contain any specimens that
allow us to verify the accuracy of the specific determination. Pomel also mentions Ech. cordiformis
in the Neocomian of Algeria, but without indication of locality38. We therefore believe we have to
maintain reserve in registering this species among the Algerian echinoids. It is a fact to note
extreme rarity of this Echinospatangus in Algeria, if it really exists there. This species, so abundant
in France and Switzerland, does not seem to have developed on the other side of the Mediterranean.
This peculiarity is all the more remarkable in that, even in Provence, where the rocky aspect of the
Neocomien comes closer to that of Algeria than that of central France, Ech. cordiformis is still
found in profusion and dominates many paleontological remains.
LOCALITY. — Aouïna-el-Hamiz, at the end of the chain of M'Kraoula, in Zahrez-Chergui,
department of Algiers; Hadjar-Roum, department of Oran; Ain-Zairin? department of Constantine.
Neocomian stage.
Collection of the Service of Mines in Algiers.

Echinospatangus subcavatus, Gauthier, 1875.
Pl. IV, fig. 11–15.
ECHINOSPATANGUS SUBCAVATUS, Gauthier, loc. cit., Echin. foss. de l’Algerie, p. 69, fig. 54–58, 1875.
—
—
Coquand, Bull, de l’Acad. de l’Hippone, p. 225.
Length, 27 mils. — Width, 25 mils. — Height, 15 mils.

Species heart-shaped, of medium size. Rounded dorsal surface, but depressed, having a fairly
regular curve. The highest point is in the center. Bottom almost flat, hollowed out near the
peristome, slightly swollen in the unpaired interambulacral area. Posterior surface cut squarely.
The periproct is at the top of a well-marked area.
Apical system sub-central, a little anterior, composed of four fairly wide and slightly elongated
genital plates, in contact with each other. The madreporite plate is protruding and granular. The
five ocular plates are intercalated in the corners of the genital plates and extend to the madrepore
plate.
Unpaired ambulacrum in a barely marked furrow, narrower than the paired ambulacra. The
pores are almost equal. Sometimes those of the outer rows are a little longer.

37
38

Mém. de la Soc. géol., 2e série, v. V, p. 88.
Le Sahara, p. 32.

Paired ambulacra not curved, in a slight depression, fairly wide, housed in a slight depression
fairly wide. The posterior ones are almost as long as the anterior ones. The pores are almost equal,
more elongated however in the outer rows.
Peristome pentagonal, at some distance from the edge.
Fine, sparse granulation, coarser on the ventral surface.
Similarities and differences. — Echinospatangus subcavatus is close in shape to Ech.
granosus, d'Orbigny. It differs by the absence of large granules in the anterior sulcus, by its longer
posterior ambulacra, by its ambulacral groove less indenting the ambitus, by its summit less
posterior, by the upper curve less sloping anteriorly, by its anal area more squarely truncated, by
its ambulacra slightly sunken, by its wider and shorter apical system. It Is separated from Echin.
Collegnoi, d'Orbigny, by its longer, less sunken ambulacrals, by the very different pores of the
unpaired ambulacrum; from Echin. Ricordeanus, Colteau, by its lower shape and its very different
appearance; from Echin. cordiformis by its non-curved ambulacra, by more anterior apex, by its
shallower furrow, by its less sloping dorsal surface.
LOCALITY. — Anouel, Teniet-Courass (Djebel-bou-Thaleb, south of Sétif, Jebel Afghan).
Middle Neocomian stage.
Collection Peron.
EXPLANATION OF FIGURES. — Pl. IV, fig. 11, Echinospatangus subcavatus, seen in profile,
from the collection of Peron; fig. 12, dorsal surface; fig. 13, ventral face; fig. 14, anal region; fig.
15 apical system, enlarged.

ECHINOSPATANGUS AFRICANUS, Coquand (manuscript), 1875.
PI. V, fig. 1–4.
ECHINOSPATANGUS AFRICANUS, Cotteau, Peron and Gauthier, loc. cit.. Echin. foss. de l’Algérie, p. 10, fig. 59–62, 1875.
—
—
Coquand, Bull, de l'Acad. d'Hippone, p. 225.
—
Length, 38 mill. — Width, 35. — Height, 22 mill.

Species of rather large size, heart-shaped, widened in front, slightly narrowed posteriorly;
fairly regular dorsal curve; flat ventrally, slightly bulging in the posterior interambulacral area.
Central ambulacral summit. Fairly long apical system composed of four genital plates and five
ocular plates. Madreporite plate in contact with the other three genital plates; but the left anterior
plate does not touch the posterior plate on the same side They are greatly separated by the ocular
plate, less however than in Holaster. This disposition, very distinct in our species, is moreover
common to several Echinospatangus. The theory that puts all plates in contact is not applicable to
all species of the genus.
Anterior ambulacrum in a shallow groove, widening as it approaches the ambitus that it indents
slightly. The pores are uneven, in chevrons, the smallest on the inside.
Ambulacral pairs curved, long, especially the anterior ones, shallow, composed of unequal
pores, exterior ones elongated, very small, almost similar to those of the unpaired ambulacrum.
Periproct of moderate size, located at the top of a barely marked. Posterior surface more
rounded than cut squarely.

Pentagonal peristome, fairly large, placed in about the anterior third of the longitudinal length,
in the middle a slight depression of the test. The ambulacral grooves that start from the mouth are
very accentuated on the entire ventral surface.
Tubercles small, scattered over the entire surface of the test, larger ventrally. Homogeneous,
fine and tight miliary granulation.
Similarities and differences. — Echinospatangus africanus is very close to Ech. granosus in
its general appearance and the slightly deeper anterior furrow. The arrangement of the apical plates
is also the same, but a little more elongated in the specimens from Algeria. Ech. africanus can be
distinguished from the Valengian species by a slightly less gibbous shape, by the more widened
posterior part of the test, by the longer posterior ambulacra, flatter ventrally, and especially in the
strongly marked ambulacral furrows on the ventral surface. It is also close in shape to our Ech.
subcavatus, but it is separated by curved ambulacrals on the dorsal surface, and by the arrangement
of the plates of the apical system. It also recalls Ech. suhcylindricus, d'Orbigny, but it is wider and
lower.
LOCALITY. — Djebel Merguet, Kheneg de Zaccar, between Djelfa and Laghouat, department
of Algiers; El-Asfor, in Jebel Zerga, near Selif; ravine of Ruines near Batna, department of
Constantine. — Collected in layers that seem to us to belong to the Upper Neocomian or perhaps
to the Lower Urgonian. — Rather rare.
Collections Coquand, Durand, Gauthier, Peron, Papier.
EXPLANATION OF FIGURES. — Pl. V, fig. 4, Echinospatangus africanus, seen in profile; fig. 2,
dorsal surface; fig. 3, ventral surface; fig. 4, apical system, enlarged.

ECHINOSPATANGUS VILLEI, Gauthier, 1875.
ECHINOSPATANGUS VILLEI, Gauthier, loc. cit., Echin. foss. de l’Algérie, p. 71, 1815.
—
—
Coquand, Bull.de l’Acad. Hippone, p. 226. 1880.
Length, 34 mill. — Width, 33 mill. — Height, 22 mill.

Heart-shaped, swollen, thick, rounded around the periphery, narrowed posteriorly. Convex
dorsal surface, forming a fairly regular curve; swollen ventrally, except for a depression around
the peristome.
Square apical system, composed of four genital plates in contact, whose right anterior plate has
the madreporite. This occupies the center and is only slightly developed. The five ocular plates are
intercalated in the corners of the genital plates.
Ambulacral pairs very wide, in a slight depression of the test. The anterior ones are curved,
very open at the end. The two pore zones are unequal, the posterior zone being wider than the
anterior one. The space that separates them is as wide as the posterior zone itself. Posterior
ambulacra sub-pelaloid, formed of two equal pore zones, broad, with a moderate interval between
them.
Periproct located at the summit of the anal area.
Peristome in a depression of the test. We could not see its exact shape.
Similarities and difference — At first sight, Echinospatangus Villei, with its wide ambulacra
in a slight furrow could be mistaken for an Epiaster. We have placed it among the Echinospatangus
because of the shallowness of the ambulacral grooves, and above all because of the unevenness of
the porous zones in the anterior ambulacra. It is true that this inequality does not exist in the

posterior ambulacra, which are moreover almost closed at the end. The ambulacral grooves are
shallower than in Ech. Collegnoi. They are especially wider. The whole test is thicker and more
rounded.
LOCALITY. — The only known specimen was collected by Ville around Teniet-el-Haad,
department of Algers, with Ostrea macroptera. — Neocomian stage, according to Ville.
Collection of the Service of Mines in Algiers. This specimen is no more in our hands, and we
regret that we cannot figure it.

PYGURUS EURYPNEUSTES, Gauthier, 1875.
PI. IV, fig. 8–10.
PYGURUS EURYPNEUSTES, Gauthier, loc. cit., Echin. foss. de l’Algérie, p. 73, fig. 51–53, 1875.
—
—
Coquand, Bull. de l'Acad. d'Hippone, p. 292, 1880.

We have only an imperfect fragment of this species, but according to which we can specify the
following characters: oval form, dorsal curve low, fairly regular; rounded edge, truncated
anteriorly, without indentation; roughly central summit.
Ambulacra very long and wide, composed of very unequal pores, the internal ones small and
oval, the external ones forming a narrow and elongated indentation that extends to the internal
pore and exceeds three millimeters in length. The area that separates the poriferous zones is also
very wide and covered with granules in regular and numerous series. Other granules, in a dense
line, also horizontally separate each pair of pores.
The interambulacral granulation is regular and fine, rather similar to that of the Pyg.
Montmolini. Around the unpaired ambulacrum, the granules, large in size, are much more widely
spaced especially near the edge.
Similarities and differences — Pygurus eurypneustes seems to us to distinguish itself from all
known Pygurus. It differs from Pyg. Buchi, Desor, by its longer ambulacra, by its much less raised
shape, by its non-excavated anterior part. This last character brings it closer to Pyg. productus, as
well as the central position of the summit, but the ambulacrals are very different. The granulation
is that of P. Montmolini: the anterior part is not hollowed out, the width of the ambulacra and the
position median of the summit do not make it possible to bring together these two species. Nor can
we unite our species with P. impar that we shall describe below, and which are found in the same
beds: it is more oval, less enlarged in front. Moreover, the position of the summit and the shape of
the ambulacra separate them completely.
Locality. — Djebel Seba-Liamoun, southern side, to the south of Bou-Saada, department of
Constantine. Upper Neocomian stage, possibly Lower Urgonian.
Collection Peron.
EXPLANATION OF FIGURES. — Pl. IV, fig. 8, Pygurus eurypneustes, dorsal surface (fragment);
fig. 9, ambulacral pores, magnified; fig. 10, interambulacral plate, magnified.

PYGURUS IMPAR, Gauthier, 1875.
Pl. V, fig. 10–11.

PYGURUS IMPAR, Cotteau, Peron and Gauthier, loc. cit., Echin. foss. de l’ Algerie, p. 74, fig. 68, 69, 1875.
—
— Coquand, Bull. de l’Acad. of Hippone, p. 292.

Form wide, sub-circular, as far as we can judge from a single specimen where the posterior
part is missing. Anterior part truncated, but not indented. Dorsal surface fairly regular curve.
Very eccentric apical summit anteriorly. The four genital plates are very large and widely
perforated. The madreporite plate fills the center of the system.
Ambulacra wide, long, acuminate, composed of very unequal pores, the outer ones being the
longest. The unpaired ambulacrum extends to the edge that it even circumvents. Granulation
regular and very dense. We lack other details. To this single example, we could perhaps add a
fragment of Pygurus, collected by Peron in the Neocomian of Anouel, but on which we dare not
affirm anything, because it is poorly preserved. We only mention it here to include all our material.
We will have to wait to decide definitely until happier investigations allow us to better define the
characters.
Similarities and differences. — Pygurus impar is close to Pyg. Montmolini, with which it
shares the eccentric summit. It differs by its less acuminate dorsal surface, by its longer ambulacra,
wider, less tapered, by the absence of an indentation in front.
LOCALITY. — Djebel Seba-Liamoun, southern side, south of Bou-Saada.— Upper
Neocomian stage, or perhaps lower Urgonian.
Collection Peron.
EXPLANATION OF FIGURES. — PI. V, fig. 10, Pygurus impar, dorsal surface; fig. 11 , enlarged
ambulacrum.

PYGAURUS CRASSUS, Peron and Gauthier, 1884.
Pl. IX, fig. 8–10.
Length, 35 mils. — Width, 27 mils. — Height, 49 mils.

Form thick, oval, rounded shape and as wide in front as in back, widest in the middle; dorsal
surface swollen, ventral surface almost flat.
Apical system a little eccentric in front. Ambulacral areas long and fairly wide, tapering at the
end of the petals that, however, are not closed. The unpaired ambulacrum is not narrower than the
others; the posterior ones are a little longer than the anterior ones.
Poriferous zones fairly wide. Internal pores small, almost round. The external ones elongated,
acuminate, more developed than they ordinarily are in this genus. The middle of the ambulacral
area is wider than one of the zones and slightly bulging.
Peristome eccentric in front, elongated and oblique.
Periproct of small size, oval, inframarginal, invisible from above.
Relations and differences. — Pygurus crassus differs from P. numidicus by its much more
swollen, thicker shape, not excavated below, not sub-rostrate at the posterior part, by its more
developed ambulacral pores and its more closed petals. These are two very different types. It
separates itself from P. Desmoulinsi, Agassiz, by its less elongated physiognomy, wider, by its
larger ambulacral pores, by its less open petals, by its flatter ventral surface, its more eccentric in
front peristome, its smaller periproct.

LOCALITY. — Taouïala, south of Aflou, department of Oran. This specimen was given to us as
a Neocomian; but it may well belong to somewhat higher strata.
Collection Gautier.
EXPLANATION OF FIGURES. — Pl. IX, fig. 8, Pygurus crassus seen in profile, from the
collection of Gauthier, fig. 9, dorsal surface; fig. 10, ventral surface.

BOTHRIOPYGUS MESLEI, Gauthier, 1875.
Pl. V, fig. 5–9.
BOFHDIOPYGUZ MESLEI, Cotteau, Peron and Gauthier, loc. cit., Echin. foss. de l’Algerie, p. 75, fig. 63–67, 1875.
—
— Coquand, Bull, de l’Acad. of Hippone, p. 293. 1880.
Length, 43 mils. — Width, 31 mils. — Height, 18 mils
_ 25 —
— 19
— 10 —

Form oval, elongated, relatively narrow, rounded in front, sub-truncated and slightly wider
behind. The dorsal surface is a curve with a large radius, the highest point of which is at the apical
peak. The ventral surface is almost flat, except around of the peristome where it quite noticeably
sunken.
Apical system very little extended, composed of very small plates, sub-central, slightly
forward. Sub-petaloid ambulacra, long, narrow and tapering, open at the end. Pores are very little
developed, the internal ones almost round, the external ones a little more elongated and oblique.
Interzonal space fairly wide, and covered, like the rest of the test, with a very fine granulation that
abrasion easily destroys.
Perostome sub-pentagonal, eccentric in front, in a depression on the ventral surface. It is
surrounded by floscelles, or rather rows of pores that end the ambulacral at the mouth. These details
are a little rubbed out on our specimens.
Periproct oval, in the middle of the posterior part, also invisible from above and below.
Relations and differences. — Bothriopygus Meslei differs from Bothr. obovatus, d'Orbigny, by
a narrower and more elongated form, by its narrower ambulacra, by the position of the periproct
fills more completely the posterior surface, equal distance from above and below. It is close to the
Both. Cotteauanus and Bothr. Toucasanus, d'Orbigny, which belong at the Senonian stage of
Provence. These latter species reach a more considerable size, have the summit more eccentric in
front, the ambulacra shorter, the posterior part larger. It is easy to distinguish them.
LOCALITY. — Bothriopygus Meslei was collected by Meslei and Durand at Djebel Debdebba,
between Milok and Rakoussa, department of Algiers. - Quite rare. — Upper Neocomian stage or
possibly Lower Urgonian.
Collections Durand, Gauthier, Le Mesle.
EXPLANATION OF FIGURES. — Pl V, fig. 5, Bothriopygus Mesle, in profile, from the collection
of Gauthier; fig. 6, dorsal surface; fig. 7, ventral surface; fig. 8, enlarged ambulacral area; fig. 9,
large individual, dorsal surface.

BOTHRIOPYGUS TRAPETI, Gauthier, 1875.
Pl VI, fig. 1–4.
BOTHRIOPYGUS TRAPETI, Cotteau, Peron, Gauthier, loc. cit., Echin. foss. de l’Algérie, p. 76, fig. 70–73.
—
—
Coquand, Bull. de l'Acad. d'Hippone, p. 293, 1880.
Length, 27 mill. — Width, 22 mill.

Form moderately swollen shape, narrowed in front, a little widened posteriorly, ventral surface
almost flat, depressed around the peristome. Apical summit almost central, located at the highest
point. from there the test slopes gently, almost uniformly, forwards and backwards.
Apical system little developed. The two posterior genital pores are further apart than the others.
Ambulacra flush with the test or slightly swollen in large specimens. Very wide petals extending
almost to the edge. External pores are more elongated than the internal ones, the latter being almost
round.
Periproct in the middle of the posterior surface, nearly equally visible from above and below.
A slight subanal groove barely notches the lower edge. The peristome is unknown to us.
Fine and fairly dense granulation on the ventral surface.
Similarities and differences — Near Bothriopygus Meslei, Bothr. Trapeti is distinguished by
the more swollen dorsal curve, by its much wider ambulacra, and by its thicker posterior surface.
It is separated from the Bothr. obovatus (B. minor) by the more dorsal position of its periproct and
by the completely different cut of anal area. The anterior part is also narrower and the ambulacra
have appreciable differences.
LOCALITY. —Bothr. Trapeti was collected by Trapet and Durand at Djebel Debdebba, between
Milok and Rakoussa, department of Algiers. — Upper Neocomian stage, or perhaps Lower
Urgonian.
Collection Trapet, Durand, Gauthier
EXPLICATION DES FIGURES. — Pl. VI, fig. 1, Bothriopygus Trapeti, seen from the dorsal
surface, from the collection of Gauthier; fig. 2, posterior surface; fig. 3, apical system enlarged;
fig. 4, individual of large size seen by the dorsal surface.

ECHINOBRISSUS HUMILIS, Gauthier, 1875.
Pl. VI, fig. 5–7.
ECHINOBRISSUS HUMILIS, Cotteau, Peron, Gauthier, loc. cit., Echin. foss. de l’Algérie, p. 11, fig. 74-76. 1875.
—
—
Coquand, Bull, de l'Acad. d'Hippone, p. 293.
Length, 27 mill. — Width, 20 mill. — Height, 12 mill.

Form sub-rounded, depressed, rather strongly narrowed in front, widened behind. Dorsal
surface almost flat, circumference not sharp. The posterior anal area nearly vertical. Ventral
surface semi-swollen, slightly hollowed around the peristome.
Eccentric summit in front, separated from the posterior edge 0.67 of the total length. The apical
system is invisible in our only specimen. Ambulacra narrow, elongated, swollen, quite open at the

end. The pores are unequal, the internal ones are roughly round, the outer ones more developed.
They are very visible around the peristome.
Periproct on the posterior surface, encroaching a little on the dorsal surface. It is large, sharp
at the ends.
Peristome anterior, about the same distance from the edge as the summit.
Similarities and differences — Echinobrissus humilis is distinguished easily from other species of
the genus by its depressed and wide form, and by the position of its periproct. Compared to species
of the upper Jurassic strata, it should not be confused with Echin. Haimei and Brodiei, Wright from
Boulonnais that have the periproct closer to the summit. In general form, it is quite close to Echin.
Perroni, Étallon from the Portlandian of Grey. It has the same enlarged and depressed aspect; but
in our Algerian species, the periproct is closer to the edge, the summit is more anterior, the
ambulacra are more swollen. Among other Lower Cretaceous Algerian species, Echin. sebaensis
is much higher, and narrowe; the ambulancre are less open and shorter, the summit less eccentric.
LOCALITY. — Echinobrissus humilis was collected by Mesle two kilometers south of Kheneg
de Merguet, with Echinospatangus africanus. — Upper Neocomian stage.
Collection Gautier.
EXPLANATION OF FIGURES. — Pl. VI, fig. 5, Echinobrissus humilis, dorsal surface; fig. 6,
ventral surface; fig. 7, anal region.
ECHINOBRISSUS DURANDI, Gauthier, 1875.
Pl. VI, fig. 8–14.
ECHINOBRISSUS DURANDI, Cotteau, Peron and Gauthier, loc. cit., Echin. Foss. de l’Algerie, p. 11, fig. 17–83. 1815.
—
—
Coquant, Bull.de l'Acad.d'Hippone, p. 203, 1880.
Length, 30 mil. — Width, 24 mils. — Height, 14 mil.
— 21 —
— 17 —
—
9 —

Form oval, elongated, slightly narrowed in front, a little widened and sub-truncated behind,
depressed above, rounded periphery, ventral surface almost flat except a slight depression around
the peristome. The posterior surface posterior is abruptly inclined, a little oblique, especially in young people. Summit sub\central apex, slightly forward.
Apical system not very extensive; four genital plates; the right anterior plate has the madrepore
in the middle of the system. The five ocular plates are very small and intercalated in the corners of
the genital plates.
Ambulacra narrow, long, sub-petaloid, composed of elongated and oblique pores in the outer
rows, roughly rounded in the inner rows. The pores continue outside the petaloid star. They are
then smaller, uniform, more separated, but visible everywhere down to the peristome where they
form a distinct, little developed floscelle.
Peristome pentagonal, oblique, in a slight depression of the test.
Periproct very long, oval, narrow, filling almost all the posterior area, ending at the base in a
very short furrow and barely indenting the ambitus.
Dense granulation, relatively very large tubercles, the finer granules fill the intervals.
Similarities and differences. — Echinobrissus Durandi is easily distinguished from Echin. humilis
by its elongated shape and its almost parallel sides and by its higher periproct. Among the
European species, it would approach the physiognomy of Echinobrissus Duboisi, Desor, were not

the disposition of the posterior surface more vertical in the latter, which caused it to be placed by
de Loriol in the genus Phyllobrissus39. It differs from Echin. Renevieri, Desor, by its more central
summit, by its wider posterior part; from Echin. Roberti, A. Gras, by its greater size, its more
rectilinear sides, its wider anterior part, and its less rounded posterior part.
LOCALITY. — Djebel Debdebba, Afiou, south of Djebel Merguet. Upper Neocomian stage, or
perhaps Lower Urgonian.
Collection Durand, Gauthier, Peron.
EXPLANATION OF FIGURES. — Pl. VI, fig. 8, Echinobrissus Durandi, seen by the dorsal surface,
from the collection of Durand; fig. 9, ventral surface; fig. 10, anal region; fig. 11, young individual,
seen by the dorsal surface. from the collection of Gauthier; fig. 12 ventral surface; fig. 13, apical
system, enlarged; fig. 14, peristome, enlarged.

ECHINOBRISSUS SEBAENSIS, Gauthier, 1875.
Pl. VI, fig. 15, 16; pl. VII, fig. 1–4.
ECHINOBRISSUS SEBAENSIS, Cotteau, Peron, Gauthier, loc. cit., Echin. foss. de l’Algerie, p. 79, fig. 84–89. 1875.
—
—
Coquand, Bulletin de l'Acad. d'Hlppone, p. 294.
Length, 37 mils. — Width, 31 mils. — Height, 18 mil.

Test of fairly large size, elongated, narrowed in front, nearly as wide behind as in the middle.
Dorsal surface fairly high. The apical summit, which is the culminating point, is at the third anterior
The apical summit, which is the culminating point, is at the anterior third. From there the test
forms a depressed curve to the posterior edge. Ventral surface deeply concave.
Apical system composed of four genital plates widely perforated, although of small size. The
madrepore plate is relatively large and fills the entire center of the system. The five ocular plates
are very small and intercalated in the corners of the genital plates. Ambulacra long, petaloid,
composed of oval and little developed pores in the inner rows, more elongated in outer rows.
Peristome sunken, fairly large, sub-pentagonal, eccentric forward, without clearly visible
floscelles, although the pores are multiplied.
Periproct large, oval, rather low, at the top of a furrow
short and broad, which notches the edge only moderately.
Remarks. — The form of this species is not always constant. The upper curve is more or less
accentuated towards the summit, and therefore, the posterior slope more or less great. Some young
individuals are more rounded, which makes the part where the periproct is located less oblique and
gives the whole a shape close to that of the Phyllobrissus.
Similarities and differences. — Echinobrissus sebaensis is much wider posteriorly than Ech.
Olfersii. The posterior part slops less rapidly than Ech. Bourguignati, d'Orbigny, and the periprocte
is less high. The species to which it comes closest is Echin. Renaudi, of Orbigny, which Desor
made a Phyllobrissus. It is distinguished by its wider ambulacra, wider, by the higher position of
the periproct, by the obliqueness of the posterior surface, and finally from more hollowed out
ventral surface.
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LOCALITY. — Djebel Seba-Liamoun, southern side, in the south of Bou-Saada. With Pygurus
impar. — Fairly abundant. — Upper Neocomian or Lower Urgonian stage.
Collection Peron, Cotteau, Gauthier, de Loriol.
EXPLANATION OF FIGURES. — Pl. VI, fig. 13, Echinobrissus sebaensis, dorsal surface, from the
collection of Peron; fig. 16, anal region. — Pl. VII, fig. 1, Echin. sebaensis, ventral surface; fig. 2,
younger individual, dorsal surface; fig. 3, another variety; fig. 4, anterior ambulacral area,
enlarged.

PYRINA INCISA, d'Orbigny. 1856.
PYRINA INCISA, Cotteau, Peron and Gauthier, loc. cit. Echin. foss, de l’Algérie, p. 80. 1875.
—
— Coquand, Bull. de l’Acad. d’Hippone, p. 301, 1880.

Peron collected in the Neocomian terrain of Anouel a specimen of Pyrina, deformed and badly
preserved, which we believe we can refer to as P. incisa. The periproct is at the summit, and
nothing, in the ambulacra or in the granulation appear to us to differ from the large individuals of
the species to which refer this specimen. However, we have reservations since we only have a
fragment in bad condition.
Jullien collected other specimens of Pyrina incisa, which we have reported elsewhere, in the
Urgo-Aptian stage of Krenchela, so that the presence of this species in Algeria is fully confirmed.
In Europe, P. incisa belongs to the layers of the Valengian, of the Middle Neocomian, and, more
rarely, of the Urgonian.
LOCALITY. — Foum Anouel, left bank. — Very rare. — Middle Neocomian stage.
Collection Peron.
ECHINOCONUS SOUBELLENSIS, Gauthier. 1875.
Pl. IV, fig. 1–5.
ECHINOCONUS SOUBELLENSIS, Cotteau, Peron and Gauthier, loc. cit., Echin. foss. de l’Algerie, p. 80, fig. 44–48. 1815.
—
—
Coquand, Bull, de l’Acad. d'Hippone, p. 297.
Length, 40 mils. — Width, 37 mils. — Height, 24 mils

.
Form pentagonal, fairly elongated, enlarged in front, moderately narrowed posteriorly. Dorsal
surface subconical, slightly depressed at the sides; periphery rounded. Ventral surface slightly
concave.
Summit slightly eccentric anteriorly. Poriferous zones straight, shallow, formed on the dorsal
part of small, rounded pores superimposed in single pairs. All over the ventral surface, these pores
are very conspicuously bigeminate. Ambulacral areas, offering nothing that differs noticeably from
the other species of the genus,
Ambulacral areas wide, covered with small, numerous scrobiculated tubercles, dense, a little
rarer near the peristome.
Peristome central, small, decagonal, slightly oblique.
Periproct of medium size, marginal, but visible only from the ventral side. It indents a little the
posterior edge.

Similarities and differences. —No species of the genus Echinoconus has so far been reported
in the Neocomian stage. Echin. soubellensis is therefore the oldest that is known. It is very close
to Echin. castanea, d’Orbigny, which characterizes the Albian stage, and which we already met in
the Aptian. It differs by a less swollen general appearance, by its more acuminate dorsal surface,
by its more compressed flanks, by its less rounded periphery, its more concave ventral surface,
and its much more strongly split pores below. These are two species that are easy to distinguish at
first sight.
LOCALITY. — Oued Soubella (Djebel Bou-Thaleb). Single specimen. — Middle Neocomian
stage.
Collection Peron.
EXPLANATION OF FIGURES. — Pl. IV, fig. 1, Echinoconus soubellensis, seen in profile; fig. 2,
dorsal surface; fig. 3, ventral surface; fig. 4, anal region; fig. 5, peristome, enlarged, showing
multiplication of pores.
HOLECTYPUS MACROPYGUS, Desor, 1840.
Pl. VII, fig. 5–7.
DISCOIDEA MACROPYGA, Ville, Notice minéral, sur les prov. d'Alger et d'Oran, p. 4. 1858.
HOLECTYPUS MACROPYGUS, Coquand, Géol. et Paléont. de la région sud de la prov. de Constantine, p. 282. 1862.
—
—
Nicaise, Catal. des anim. foss. de la prov. d'Alger, p. 4.3. 1870.
—
—
Cottteau, Peron and Gauthier, Echin. foss. de l’Algérie, p. 81, fig. 70-92. 1875.
HOLECTYPUS MACROPYGUS, Coquand, Bull, de l’Acad. d'Hippone, p. 219. 1880.

The specimens of this species, collected in Algeria, fully conform to all descriptions given.
The form is circular or slightly pentagonal. The dorsal surface is more or less depressed, sometimes
sub-conical. The ventral surface is noticeably concave. Apical system small, but prominent. The
madrepore plate is relatively extensive.
Poriferous zones straight, formed of rounded and small pores, superimposed in single, very
tight pairs on the dorsal surface, further apart ventrally. Ambulacral areas narrow at the summit,
having no less than a moderate development, ornamented with four to six rows of small tubercles
at the ambitus.
Periproct oval, filling almost all the space between the peristome and the edge.
Peristome in a depression, sub-decagonal.
We have a young specimen, in which the ventral surface is more deeply hollowed out. The
periproct is more extensive than in adults and notches the ambitus. These variations, due to young
age, have already been noted many times in the European specimens. There is nothing there that
justify separating specifically this specimen from others.
Holectypus macropygus is widespread in Europe. We very rarely encountered it in the
Valengian stage. It is common in the Middle Neocomian strata, and it goes back to the lower
Aptian. In Algeria, we will have to point it out again in layers with Heleraster oblongus.
LOCALITY. — Foum-Anouel (left bank), Teniet-Courass. — Foum-Islamem (left bank)
according to Coquand, Hadjar Roum; — south of Djebel Merguet. — Neocomian stage.
Collections Peron, Gauthier, service of mines in Algiers.
EXPLANATION OF FIGURES. — Pl. V1l, fig. 5, Holectypus macropygus seen from the side, from
the collection of Peron; fig. 6, dorsal surface; fig. 7, young individual, seen ventrally.

CIDARIS MURICATA, Roemer, 1836.
Pl IV, fig. 6–7.
CIDARIS MURICATA, Cotteau, Peron and Gauthieir. Bull. foss. de l’Algerie. p. 82, fig. 49 and 50. 1875.
—
—
Coquand, Bull. de l’Acad. de Hippone, p. 309. 1880.

We know of only one spine of this species collected in Algeria. There can be no doubt about
the determination because this spine conforms perfectly with the described type. One side of the
shaft is covered with fine granules, homogeneous, acute, linked together and forming linear series.
The other side has, mixed with large granules, small spines, very protruding, compressed,
irregularly placed. The interval between the spines is finely ridged. Thick collar, bouton little
developed.
LOCALITY. — Foum-Anouel (left bank). - Rare. – Middle Neocomian Stage.
Collection Peron.
EXPLANATION OF FIGURES. — Pl. IV, fig. 6 and 7, spine of Cidanis muricata, seen on both
sides.

CIDARIS MARESI, Cotteau, 1866.
Pl. VII, fig. 8-11.
.
CIDARIS MARESI, Cotteau, Echin. nouv. ou peu connus,, p. 112, pl. XV, fig. 8–10. 1866.
—
— Cotteau, Peron and Gauthier, Echin. foss, de l’Algerie, p. 83, fig. 93–96, 1875.
—
— Coquand, Bull. de l’Acad. d’ Hippone, p. 810, 1880.

Spine very large, swollen, gland-shaped. The upper part, which ends in a blunt point, has
protruding granules, acuminate, unequal, sometimes sparse, sometimes arranged in longitudinal
rows. In the middle of the spine, the granules suddenly stop and are replaced by horizontal lines,
forming slightly sinuous furrows, the shaft then seems covered with wrinkles or flattened scales,
more visible on one side than on the other. At the base, small granules reappear. Thin collar, little
elongated; fairly prominent bouton; facet crenulated, articular.
Similarities and differences. — The spines of Cidaris Maresi are not unlike those of
Pseudocidaris recchigana, which we described in the first fascicule of this work. The form is
nearly the same, a little less elongated, and, on the upper part, large sharp granules that cover the
shaft having almost the same physiognomy. Cidaris Maresi is distinguished by the horizontal and
sinuous streaks that cover the entire lower half of the spine, and that give it a very special
appearance.
LOCALITY— Djebel Zaccar, town of Merguet, between Djelfa and Laghouat; Djebel
Debdebba, between Milok and Rakoussa; department of Algiers. — Drâ el Ahmar, near Gérjville,
department of Oran. Quite rare.
Collections Mares, Gauthier, Cotteau, Durand, Le Mesle, Peron.
This species was first collected by Mares and then by Mesle and Durand.
EXPLANATION OF FIGURES. — Pl. VII, fig. 8, Spine of Cidaris Maresi; fig. 9, upper part; fig.
10, middle part, enlarged; fig. 11, another smaller specimen.

CIDARIS VENUSTIOR, Coquand, 1880.
CIDARIS VENUSTIOR, Coquand, Bull. de l’Acad. de Hippone, p. 310, 1880.

We did not have in our hands the spines that Coquand designated by this name and that he
described without figuring. We can therefore only reproduce his description: “Test unknown.
Spines elongated, sub-cylindrical, fairly slender, provided with thin longitudinal ribs, finely bristly
or granular, single in the first periphery, spaced out, but gradually with new ribs, equally bristly,
with development, but independent of the first ribs so that they appear so dense near the summit
that the intervals disappear, and they constitute a surface entirely filled with granulations arranged
in linear rows.
This species was collected by Dutruge, in the Neoconian stage in the vicinity of Duvivier.
Collection Coquand.”

RHABDOCIDARIS sp...?
We refer to the genus Rhabdocidaris a very incomplete fragment of a large spine collected in
the Neocomian terrain of Algeria. The shaft is thick, elongated, and a section is an oval compressed
on one side. The body of the spine is elaborated with tubercles or irregular granules, very close
together, forming irregular, interrupted linear rows. The appearance is irregular. This fragment is
not unlike the spine that one of us described as Rh. Jauberti40, which comes the Neocomian of
Cheiron (Basses-Alpes). But our spine is too incomplete for us to be able to specify anything in
this respect.
LOCALITY. — Left bank of Oued Anouel, south of the Arab village of Anouel, department of
Constantine. — Neocomian stage.
Collection Peron.

ACROSALENIA PATELLA (Agassiz), Desor, 1840.
ACROSALENIA PATELLA Cotteau, Peron and Gauthier, loc cit., Echin. foss. de l’Algerie, p. 85, 1875.
—
— Coquand, Bull. de l’Acad. de Hippone, p. 329.

Form pentagonal, depressed above, nearly flat ventrally. Apical system not very extensive.
Genital plates pentagonal, elongated. The unpaired plate, pushed back by the eccentricity of the
periproct, penetrates deep into the posterior interambulacrum. The supra-anal plates are not all
preserved in our copy, which makes the periproct appear larger.
Poriferous zones shallow, straight composed of small and rounded pores, regularly arranged
in single pairs, more irregular near the peristome. Ambulacral areas swollen, with two outer rows
of very small tubercles, crenellated and perforated, twenty-seven per row.
Interambulacral areas very wide and depressed in the middle, with two rows of little developed
tubercles near the peristome, large and deeply scrobiculate at the ambitus and on the dorsal surface.
40

Cotteau, Paléont. française, terr. crétacé, v. VII, p. 349, pl. 1081, ûg. 8–12.

They suddenly decrease in volume near the summit and the row ends with three or four widely
spaced and very visible granules. Two rows of irregular, secondary tubercles are on each side of
the interambulacrum at the lower part.
Acrosalenia patella is rare in Algeria, but the specimen collected by Peron conforms well to
the European type. In France and Switzerland, the ordinary horizon of this species is the Valengian
stage, where it is quite abundant. It is also found in the Middle Neocomian, and, very rarely, in the
Lower Urgonian of Sainte-Croix.
LOCALITY. — Left bank of Oued Anouel, south of the Arab village by Anouel. Single
specimen. — Middle Neocomian stage.
Collection Peron.
ACROSALENIA MIRANDA, Gauthier, 1875.
PI. VII, fig. 12, and pl. VIII, fig. 1–2.
ACROSALENIA MIRANDA, Cotteau, Peron and Gauthier, loc. cit., Echin. foss. de l’Algérie, p. 86, fig, 109 and 110. 1875.
—
—
Coquand, Bull, de l'Acad. d'Hippone, p. 329.

Species of small size, sub-circular, depressed on the dorsal surface, flat ventrally.
Apical system very developed. Unfortunately, we do not have it entirely. Four genital plates are
preserved. They are pentagonal, grainy, widely perforated to a short distance from the outer tip.
The right anterior one has the madreporite body, which has the appearance of a small spongy
protrusion. The fifth plate is missing, lost by a tear of the test. Numerous supra-anal plates. A large
plate fills the center of the system. In addition, one of our specimens shows six small plates, and
it is not missing any because the periproct seems very large and is pushed very low in the posterior
interambulacral area, down to the first large tubercle. Ocular plates triangular, interspersed in the
external corners of the genital plates.
Poriferous zones straight, formed of rounded pores, arranged in single pairs. Ambulacral areas
narrow, swollen, bordered on each side by a row of very distinct granules, perforated, roughly
equal in size throughout the row, but tapering slightly near the top. The intermediate space is
covered with a very fine, dense and abundant granulation, forming two or three irregular and
uneven rows.
Interambulacral areas wide, with two rows of large crenellated and perforated tubercles that
rise higher than the ambitus and stop abruptly before reaching the summit. The two or three plates
that end the area have only an atrophied tubercle, surrounded by a very fine and very dense
granulation.
Miliary zone wide, very granular.
Similarities and differences. — The closest species to Acrosalenia miranda is certainly Acros.
angularis, which belongs to the upper Jurassic terrains. The form is the same; the details of the
ambulacra and interambulacra have only slight differences. Thus, the ambulacral area in our
species is a little wider at the ambitus, or, at least, the large granules that border the area are less
developed, because there is still room for two or three rows of miliary granules. In the
interambulacral area, the highest of the true tubercles is also the largest. But there is a very great
difference in size between it and the one that immediately precedes it. The increase is less regular
than in Acros. angularis. But the apical system is very different. The supra-anal plates are much
more numerous, and the periproct is pushed lower. This last character is enough to distinguish
Acros. miranda from all its congeners.

LOCALITY. — El Haouadjib, between Djebel Rakoussa and Djebel M'Daouer; Djebel Merguet,
department of Algiers. Stage Upper Neocomian. These two specimens were collected by Durand
and Thomas.
Collections Durand, Thomas.
EXPLANATION OF FIGURES. — Pl. VII, fig. 12, Acrosalenia miranda, Magnifying apparatus; pl.
VIII, fig. 1, another copy, natural size; fig. 2, the same, enlarged.

PSEUDOCIDARIS CLUNIFERA (Agassiz), from Loriol, 1869.
Pl. VII, fig. 16–22.
PSEUDOCIDARIS CLUNIFERA Cotteau, Peron and Gauthier, loc. cit., Echin. foss. de Algerie, p. 87, fig. 102–108, 1875.
—
—
Coquand, Bull. de l’Acad de Hippone, p. 323. 1880.

We have several specimens of the test that have no noticeable difference from those collected
in Europe. Form sub-circular, medium-high, depressed shape above and below.
Apical system composed of five moderately developed genital plates, and five small ocular
plates intercalated in the corners. Poriferous zones flush with the test, curved, formed of rounded
pores superimposed in single pairs. Ambulacral areas narrow, undulating ambulacral areas bearing
two rows of semi-tubercles near the peristome, which decrease in volume as they move away from
the mouth, and end in simple rather protruding granules. The intermediary space is very dense and
granular.
Interambulacral areas wide, ornamented with two rows of large tubercles, crenellated and
perforated, surrounded by a distinct circle of granules. These large tubercles are spaced, four per
row. The others, closer to the summit, are considerably smaller in volume and are only large
granules.
Peristome fairly wide, barely notched.
Periproct fairly large, surrounded by the apical system.
Spines are abundant at Anouel and represent all known varieties. The most general form is
oval but other specimens are more elongated, fusiform, constricted in the middle, more or less
acuminate at the summit. Granulation, very fine in the vicinity of the collar, becomes coarser at
as we approach the other end. Bouton little developed, surface crenellated and articular.
Remark. — We compared the specimens from Algeria with others from the Urgonian stage of
Switzerland. We did not see any significant differences. It is interesting that this species is found
in Algeria in the Neocomian. Cotteau pointed out 41 that in Yonne, Ps. clunifera is found in layers
with Echin. cordiformis, especially in the lower part of the stage, in the middle of the Zoophytes,
and disappears even before the great development of Echinospatangus. In the Jura in Switzerland,
this species is found only in the Urgonian. From then on it seemed that the Pseud. clunifera special
to Neocomian layers in the Oceanian basin, had penetrated into the Mediterranean basin only at
the time where the Urgonian layers were deposited. It is not so, since it is in the true Neocomian
that the species is abundant in Algeria. It lived at the same time in the two seas, and one should
attribute the difference in level only to partial migrations.
LOCALITY. — Djebel Lazereg (the test). — Teniet-Courass, Foum-Anouel, Djebel-bouThaleb, south of Sétif (spines). — Abundant. — Neocomian stage.
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Collections Peron, Gauthier, Cotteau, Coquand, Le Mesle, Durand.
EXPLANATION OF FIGURES. — Pl. VII, fig. 16, Pseudocidaris clunifera, seen from the side; fig.
17, dorsal surface; fig. 18, 19, 20, 21 and 22, various spines.

HEMICIDARIS MESLEI, Gauthier, 1876.
Pl. VIII, fig. 3–8.
HEMICIDARIS MESLEI, Cotteau, Peron, Gauthier, loc. cit., Echin. foss. de l’Algerie, p 89, fig. 111–116. 1870.
—
— Coquand, Bull. de l’Acad. d’Hippone, p. 320.
Diameter, 13 mill. — Height, 7 mill. — Diameter of peristome, 5 mill.

Species of very small size, depressed, almost flat below, having a sub-pentagonal appearance
due to the bulging of the ambulacral areas.
Apical system very developed. It consists of five granular genital plates, quite large,
penetrating noticeably through the external corner in the interambulacral areas, widely perforated
in the middle. The right anterior plate has the madreporite body, which is spongy in appearance.
Ocular plates small, intercalated in the corners of the genital plates.
Poriferous zones flush with the test, straight to the ambitus, where they suddenly move apart
to leave more space for the semi-tubercles. The pores are round and arranged in single pairs.
Ambulacral areas narrow, swollen having from the peristome a double row of six or seven
semi-tubercles, regularly arranged, and which are replaced at the upper part by two rows of
irregular granules which are lost in the middle of a finer granulation.
Interambulacral areas wide, with two rows of tubercles, crenellated and perforated, which
increase in size as they move away from the peristome, and which become relatively very large at
the ambitus, three or four per row. The scrobicules that surround them are wide, very sharp and
bordered by a circle of clearly visible granules. Before reaching the summit, the large tubercles
disappear, and are replaced by two or three atrophied tubercles on very granular plates. We could
not see if the peristome was notched.
Periproct round and large, surrounded by the apical system.
Relations and differences. — The only specimen that we just described is possibly a young
individual, and the species could grow to a greater size. Some characters seem to bring it close to
Acrosalenia; but the well-preserved apical system, having no trace of additional plates, there is no
reason to classify this species among the salenians. Hemicidaris Meslei can be compared to a few
small species of the same genus, such as Hem. acinum, Desor, Hem. saleniformis, Desor. Hem.
acinum is much higher, and the ambulacral tubercles have neither the same appearance, nor the
same disposition. Hem. saleniformis has around the oviductal pores small tears that are not seen
on our Algerian specimen, in which the tubercles are further surrounded by a circle of large
granules. This does not allow confusing these two species.
LOCALITY. — Djebel Lazereg, department of Algiers, with Pseudocidaris clunifera. —
Neocomian stage.
Collection Gautier.

EXPLANATION OF FIGURES. — Pl. VIII, fig. 3, Hemicidaris Meslei, seen in profile; fig. 4,
dorsal surface; fig. 5, ventral surface; fig. 6, ambulacral area, enlarged; fig. 7, interambulacral
area, enlarged; fig. 8, apical system, enlarged.

PSEUDODIADEMA ANOUELENSE, Gauthier, 1875.
Pl. VIII, fig. 9–13.
PSEUDODIADEMA ANOUELENSE. Cotteau, Peron and Gauthier, loc. cit., Echin. foss. d’Algerie, p. 90, fig. 117–121.
1875.
—
—
Coquand, Bull. de l’Acad. d’Hippone, p. 324.
Diameter, 22 mils. — Height, 10 mil. — Diam. of the peristome, 10 mill.

Form circular, low, rounded around the edge. Ventral surface flat. Apical system pentagonal,
large, at least to judge by the imprint.
Poriferous zones slightly depressed, straight at the summit, then forming small arcs around the
plates that have the larger tubercles. Single pores on the entire dorsal surface, barely bigeminate
near the peristome. Ambulacral areas protruding, greatly widened at the ambitus, having two rows
of crenellated and perforated tubercles, large around the edge, tapering greatly as they approach
the summit, ten or eleven per row.
Interambulacral areas somewhat narrowed at the ambitus as a result of enlargement of the
ambulacrum, wider, relatively, to the upper part, ornamented with nine to ten tubercles similar to
those of the ambulacral area, barely larger around the edges, and decreasing like them near the
summit. Miliary area of moderate width, covered with a loose and coarse granulation. Other
granules form imperfect circles around the main tubercles. There are no secondary tubercles.
Peristome wide, sub-decagonal, strongly notched.
Similarities and differences — At first sight, Pseudodiadema anouelense is not without
similarities with some types of the genus Acrocidaris. We did not understand this in this genus.
First because we do not know the apical system. Then because the ambulacra are not very sinuous.
The tubercles are less mamelonnated than in Acrocidaris minor and are closer together in the
interambulacra. Pseudod. anouelense is close to Pseud. gemmeum of Loriol, but the peristome is
larger, the apical system more extensive, the tubercles more developed, the granulation is much
less dense. It differs from Pseud. mamillanum by its less depressed dorsal surface, by its larger and
less numerous tubercles at the ambitus, and by its wider apical system.
LOCALITY. — South of Anouel, Teniet-Courass. — Rare. — Neocomian stage.
Collection Peron.
EXPLANATION OF FIGURES. — Pl. VIII, fig. 9, Pseudodiadema anouelense, seen in profile; fig.
10, dorsal surface; fig. II, ventral surface; fig. 12, portion of ambulacral area, enlarged; fig. 13,
coronal plates, enlarged.
ORTHOPSIS REPELLINI (A. Gras), Cotteau, 1864.
ORTHOPSIS REPELLINI, Cottcau, Peron and Gauthier, loc cit., Echin. foss. de l'Algérie, p. 91. 1875.
—
—
Coquand, Bull. de l’Acad. d'Hippone, p. 330.

Peron collected, with the other Neocomian fossils from Anouel, a very imperfect specimen of
Orthopsis. The few characters that are visible seem to us to refer to Orthopsis Repellini. The
ambulacral areas are little developed. The tubercles are perforated but not crenellated, are of
moderate size and form two main rows in the interambulacral areas and several secondary rows.
Remark. — Orthopsis Repellini has been reported in Europe only in eastern France (Isère) and
Switzerland. It belongs to the Lower Neocomian beds, but it is found also at the base of the
Urgonian. It is the same in Algeria and we report this species again in the Lower Aptian.
LOCALITY. — South of Anouel, Teniet-Courass. — Rare. — Neocomian stage.
Collection Peron.

CYPHOSOMA HEINZI, Peron and Gauthier, 1884.
Pl. IX, fig. 11–15.
Diameter, 15 mill. — Height, 8 mill. — Diam. of the peristome, 8 mill.

Species of small size, circular, swollen and sub-swollen, depressed above and below.
Apical system little developed, almost circular, formed of long and narrow genital plates,
perforated in the middle. The ocular plates are intercalated in the corners. The inner edges of the
system are raised in a slight granular cushion that surrounds the periproct.
Poriferous zones straight, slightly depressed, formed of pores arranged in single pairs that do
not increase in number near the peristome. Narrow ambulacral areas, hardly wider at the edges
than at the ends, ornamented with two very irregular rows of large granules. Other smaller granules
fill the gaps, and sometimes seem group themselves in an indistinct circle around the main ones.
There are no true tubercles.
Interambulacral areas wide, with two rows of tubercles of medium size, placed in the middle
of the plates, mamelonated, very weakly crenellated, imperforate. They are widely separated,
surrounded by complete scrobicules at the periphery. The last one at the top is smaller than the
others and quite far from the previous one. There are seven per row. There are no secondary
tubercles. Granules, smaller than those which surround the scrobicules, cover all the rest of the
surface so that the miliary zone is never bare.
Peristome sub-decagonal, quite large, with slight notches on the edges.
Similarities and differences — It is not without some distrust that we note the presence of a
Cyphosoma in the Neocomian of Algeria. This genus shows up there after this, at least according
to our current knowledge, only in the Turonian stage. This Cyphosoma is, moreover, rather strange.
It resembles none of the species reported in France and elsewhere on the same horizon. The
extreme smallness of the tubercles in the ambulacral areas, if they should be called tubercles,
distancing of interambulacral tubercles, and granulation that covers the whole test, give this species
a physiognomy quite particular. We used all the magnifications possible to assure ourselves that
the tubercles were not perforated, because the test is covered with iron hydroxide, and the details
are sometimes obliterated. We were unable to find any appearance of perforation. Moreover, like
Pseudodiadema, this species would be no less exceptional than it is in the genus in which we
include it.
LOCALITY. — Djebel Ouach, north of Constantine. Neocomian stage.
We have three specimens, collected by Heinz, with Metaporhinus Heinzi and Collyrites ardua.
Rare.

Collections Heinz, Gauthier.
EXPLANATION OF FIGURES. — Pl. IX, fig. 11. Cyphosoma Heinzi, seen in profile, from the
collection of Gauthier; fig. 12, another specimen, dorsal surface, from the collection of Heinz; fig.
13 ambulacral area, enlarged; fig. 14, interambulacral area, enlarged; fig. 15, apical system,
enlarged.

CODIOPSIS MESLEI, Gauthier, 1875.
Pl. VIII, fig. 14–18.
CODIOPSIS MESLEI, Cotteau, Peron and Gaulhier, loc. cit., Echin. foss. de l’Algerie, p. 92, fig. 122–126. 1875.
—
—
Coquand, Bull, de l’Acad. de Hippone, p. 338, 1880.
Diameter, 24 mils. — Height, 17 mill. — Diam. of peristome, 10 mill.

Form circular, swollen around the edge, hemispherical at the upper part, flat below.
Apical system small, little visible in our single specimen. Poriferous zones slightly depressed,
formed of pores superimposed in single pairs, increasing in number near the peristome.
Ambulacral areas relatively very wide, equal at the ambitus 0.40 of the interambulacral areas.
At the lower part are two rows of five or six little developed tubercles, imperforate, weakly
mamelonnated. The rest of the area is covered with dense, very uneven, irregularly placed granules.
Interambulacral areas also have two oblique rows of tubercles that do not extend to the ventral
surface. There are six per row. The rest of the area is covered, as in the ambulacral area, with a
dense and very irregular granulation.
Peristome little developed, not exceeding 0.41 of the total diameter.
Similarities and differences — Very close to Codiopsis Lorini, Cotteau, Cod. Meslei is
distinguished by its more rounded ambitus, by its profile curving more rapidly towards the summit,
by its more uneven and denser granulation, and finally by its large size. None of the specimens of
Cod. Lorini, found in Europe, even the large variety that A. Gras made Cod. Alpina, does not
exceed twenty millimeters in diameter.
LOCALITY. — Teniet-Courass, south of Anouel (Djebel-bou-Thaleb). —Very rare. —
eocomian stage.
Collection Peron.
EXPLANATION OF FIGURES. — Pl. VIII, fig. 14, Codiopsis Meslei, seen in profile; fig. 15, dorsal
surface; fig. 16, ventral surface; fig. 17, summit of the ambulacral area, enlarged; fig. 18,
interambulacral plates, enlarged.
Besides the species we just described, Coquand has listed, in his work on the province of
Constantine42, Holaster intermedius and Pygaulus Tunisiensis. The first seems to have been
misplaced, or at least no longer exists in the Coquand collection, and it has been impossible for us
to verify the accuracy of this determination. The specimen would have been collected in AïnZaïrin. We compared the second, which is a Pyrina and not a Pygaulus, to other specimens
collected by Peron in the confines of Tunisia, at a horizon much higher than the Neocomian, and
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we thought we should unite it specifically with these other individuals. It became the Pyrina
Tunisiesis described in our fifth fascicule. This urchin had not been collected by Coquand himself
and had only been placed in Neocomian ground by induction.

__________

